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Summary 
In 1995, the Ghanaian government supported by the Agence française de développement and 
the World Bank launched a programme to develop rubber smallholder plantations: the Rubber 
Outgrower Plantation Project (ROPP). 
In order to gain a better knowledge of these rubber farmers, within the framework of the 
cooperation between CIRAD and the ROPP, an agro-economic survey was conducted in 2003 
to identify the socio-economic characteristics of the farms and to characterise outgrower 
practices and the costs involved in setting up and maintaining the rubber plantations during 
the immature period. 
The objective of the mission was to analyse the data collected through the survey. 
The results of this analysis show the heterogeneity of the farms ( although farmers were 
selected among the educated ones and those who maintained their plantations well) as regards 
material and financial conditions, farming systems, practices and the management of labour 
for the setting up and upkeep of rubber plantations, which have important consequences for 
the costs incurred by farmers. A typology of the farms is therefore proposed, based on the 
structure of the farms and the farming systems. Five different groups were identified. 
At the end of the report, various prospects are discussed for continuing the analysis of the 
smallholder sector, particularly by linking the socio-economic results to the agronomie 
performances of the plantations and by setting in place some monitoring of production and 
incomes on the farms once the rubber plantations start producing. This is to highlight the 
impact on Ghanaian farmers of the project and of the introduction of rubber in their farming 
systems. 
Kevwords: smallholders, farming system analysis, typology of farms, Hevea brasiliensis, 
Ghana 
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Introduction: context and objectives of the mission 
This short mission was carried out from 15th to 22nd February under cooperation between 
Cirad (Centre de coopération internationale en recherche agronomique pour le 
développement) and the Rubber Outgrower Plantation Project (ROPP). 
It was a continuation of a mission implemented in June 2002 to launch an agro-economic 
survey of production costs and incomes during the immature period of the smallholder rubber 
plantations 1. 
Once the field work had been carried out, the objective of the present mission was to initiate 
processing and analysis of the data collected through the survey and draw conclusions 
concerning the socio-economic aspects of the rubber smallholders. 
This report presents a complete analysis of the data, completed after the mission. It gives a 
characterisation of the socio-economic conditions of the rubber smallholders in the Western 
zone when the rubber plantations are still immature; it can subsequently serve as a reference 
for future studies, particularly to analyse the impact of the project on the farmers after the 
rubber plantations start to produce. Concerning the rubber plantations, this report also 
describes the actual practices and associated costs; this can be useful for the preparation of the 
next phase of the project to adapt the pre-funding and technical recommendations to the 
Ghanaian smallholder context. 
1. A brief historv of rubber smallholders in Ghana2 
The development of rubber smallholder plantations started around 1961 when the Ghanaian 
president proposed to develop rubber through the creation of cooperatives. At that time, 3 500 
ha of rubber were planted by cooperatives and individuals. 
In 1981, due to the abrogation of the joint venture between the government of Ghana and 
Firestone tyre company, rubber could not be sold anymore to Firestone; since it was not 
possible to market rubber, the plantations created in the l 960s were abandoned. 
In 1992, GREL (Ghana Rubber Estates Limited), which is now the main rubber estate 
plantation in Ghana, set up a rubber outgrower purchases unit. lt gave assistance in the form 
of technical advice, suppl y of inputs and it bought rubber regularly on a monthly basis from 
the farmers. This action initiated the rehabilitation of the plantations created in the l 960s. The 
consequent changes in the living standards of the rubber farmers stimulated an interest in this 
crop. 
In 1995, the government of Ghana decided to start a rubber outgrower development project 
and obtained the support of the AFD (Agence Française de Développement) and the World 
Bank to finance it. GREL was the technical operator of the programme. Outgrowers received 
agricultural credit through the Agricultural Development Bank. There were two phases for the 
Rubber Outgrower Plantation Project (ROPP): 
a. 1200 ha of rubber were planted for some 400 farmers during the first phase of the 
project (1995-99). 
b. in 2001, the second phase of the project was launched. lt was supposed to plant 
some 2800 ha of rubber plantations for 500 new outgrowers within a period of five 
1 Chambon B, 2002. Socio-economic mission to GREL: launching of a survey on production costs and 
outgrower incomes during the immature period of rubber plantations. From 8 to 13 June 2002. Cirad, Rubber 
Programme. 
2 1bis section is based on a paper presented by Emmanuel Akwasi Owusu at the workshop on smallholder 
diversifying tree crops in Africa (8th - 12th December 2003): the history of rubber in Ghana. 
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years, focusing on the same areas which were already developed during the first 
phase of the project. In December 2003, 1 855 ha had been planted; the 500 
outgrowers were also identified for planting. 
So, by the end of 2003, the rubber smallholder sector was made up of 3 500 ha of old 
plantations and 3 055 ha of plantations created after 1995 (of which 284 ha are already 
tapped). 
The survey focused on plantations created within the framework of the ROPP, after 1995. 
2. About the methodology 
2.1 Data collection and capture 
The socio-economic survey was carried out between February and August 2003 by the ROPP 
with the assistance of a French student (Lise Girard) from ENSAM (Ecole Nationale 
Supérieure Agronomique de Montpellier). Overall, implementation of the survey was good; it 
provided the ROPP with a lot of interesting information. All the data collected from the 49 
farmers met was captured by the student in two files: 
Sphinx for the great majority of the information 
Excel for the data conceming food crops and the perennial crops other than rubber. 
From these Excel files, a few variables could be extracted and included in the sphinx 
file. 
2.2. Improvement of the sphinx me 
Before starting data analysis, some modifications to the sphinx file were necessary: 
Closed questions are easier to analyse than open questions. This is why some open 
questions (such as province, district, ethnie group, etc.) had to be transformed into 
closed questions 
For the same reason, the answers to some open questions had to be combined to 
identify several modalities and create a closed question (previous occupation, source 
of income, etc.) 
The relevance of the classes proposed by the software for the numerical variables 
(such as the age of the farmer) was checked and modified when necessary 
All the areas were in poles. In order to work with a standard unit, they were converted 
into hectares (2 poles = 1 ha) 
Sorne variables were added to determine the cost of each technical operation for one 
ha and the total cost of one ha for every year since planting. Most of the time, this 
meant calculating with Excel then going back to Sphinx. These were numerical 
variables; the answers were put into classes in coherence with the norms for labour 
requirements and the cost of setting up and maintaining a rubber plantation as per the 
ROPP appraisal report3. Since the project pays the farmers in euros, the conversion 
rate used to calculate the costs was that applicable in August 2003, when the survey 
was carried out(€ 1 =IO 000 cedis). 
3 Simon D, 1998. Projet de développement des plantations villageoises d' hévéa de la GREL. Deuxième phase. 
Rapport d 'évaluation. AFD. The norms are given in annex 1 
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2.3. Sorne comments on the survey 
+ Two items of information were forgotten when the questionnaire was drawn up in 2002: the 
area and the year(s) ofplanting for the perennial crops other than rubber. Therefore, it will not 
be possible to determine the importance of perennial crops in the farming systems nor the 
importance of the rubber plantations in the perennial crops. Neither will an analysis of the 
dynamics of perennial crop development be possible. If the ROPP is interested, this 
information can be easily collected for the farmers already interviewed, since the project is 
often in contact with them. 
+ The sample was supposed to comprise the different categories of farmers : men and women, 
young and old people, farmers and non farmers. That is why eight women were included in 
the sample. But some of them were the wives of a farmer who was also interviewed. For this 
survey, we chose to work on a unit corresponding to the farm-family system. Therefore, when 
a farmer and his wife (wives) were in the sample, the two (or more) questionnaires were 
grouped to become only one farm. The questionnaire of the man was considered as a basis 
and the information he did not mention, such as the rubber plantations under bis wife's name, 
some incomes ... were added. 
In order to better take into consideration the women in this survey, the women interviewed 
should have been selected from those who were heads of households (widow, living apart 
from the husband, divorcee). 
+ The data collected concerning the expenses of the family did not seem to be reliable. From 
a general point of view, it is very difficult to obtain this kind of information through a survey. 
Monitoring of farmers' expenses over a year is preferable to provide this information. Without 
the expenses of the family, it was not possible to quantify the investment capacity of the 
farmers. The investments made during the year and the money saved could provide an idea of 
the possibilities for the farmer to invest. But no investment made did not necessarily mean 
that the farmer had no investment capacity; it may have been that he preferred to save money. 
Since farmers were often reluctant to talk about their savings, it was difficult to acquire 
reliable information. 
+ The initial questionnaire was modified, so some items of information were missing. 
For year 1 after planting, information about boundary road cleaning was removed. 
For year 4 after planting, information about creepers was not collected; the question was 
replaced by cover crop planting. 
Different kinds of labour were used for farming activities: family labour, seasonal or 
permanent worker, share cropper. During the survey, only the man-days for seasonal hired 
labour were recorded. Therefore, the cost of labour for the different technical operations could 
only be determined for this kind of labour. Thus, this information was also necessary for the 
other kinds of labour. As indicated in Chambon (2002), the cost of an activity undertaken by 
family labour could be calculated by multiplying the opportunity cost of labour by the number 
of man-days. 
+ The survey was prepared to provide the information necessary for cash flow management. 
There was a misunderstanding concerning the period of investment and income generation. 
For the designer of the questionnaire, the farmer was supposed to give the month when he 
spent money or when he procured income. During data collection, the period of investment 
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was recorded as the number of months when he spent or received money. Consequently, cash 
flow management could not be analysed. 
+ Sorne information may not have been reliable. For instance, for some farmers, the area of 
the rubber plantation was larger than their total cultivated land, meaning that one of the two 
data items was wrong, probably the total cultivated land. So, to avoid this kind of problem, for 
the next survey, it will be necessary to cross-check the information during data collection. 
2.4. Data analysis 
Most of the data analysis was carried out with sphinx software. 
We started with descriptive statistics: all the interesting variables were analysed one by one; 
crossing two variables was also necessary to study some potential relationships between them. 
This statistical analysis was used to highlight the socio-economic characteristics of the farms 
and outgrower practices for the establishment and upkeep of rubber plantations. 
Then, in order to establish a typology of the farms, we performed a multivariate analysis 
(automatic classification). Based on the relevant information chosen for characterisation of 
the farms, some classifications were proposed by the software. The relevance of the typology 
proposed, and the composition of the different groups, were checked against the basic data 
and some modifications were made. 
3. Agro-economic characterisation of the rubber farms 
This characterisation was necessary to acquire better knowledge of the rubber farmers 
involved in the ROPP, the problems they were facing and to highlight the potential 
heterogeneity of the farms. 
Most of the farmers interviewed were located in the Western and the Central provinces (See 
annex 2 for the geographical distribution of the sample). These are the two provinces where 
most of the outgrower rubber plantations are located. 
3.1. Human characteristics4 
Gender issue 
Although 15% of the smallholders for the first phase of the project were women, the great 
majority of the farmers met during the survey were men5. Most of them only had one wife, 
but polygamous families were also well represented among heads of households above 50 
years old and/or with a social function in the village. 
The next of kin for the rubber plantation was mainly the eldest son, a brother or another son. 
It was rarely a female (wife, daughter, sister) even when the head of the household was a 
woman. The choice of the next of kin seemed to be related to the age of the farmers. As they 
grew older, the percentage who planned to give the plantation to the eldest son decreased, to 
the benefit of another son. This may have been because when the farmer was old, the eldest 
son was already settled, whereas the other sons (or daughters) may not have been. This may 
also explain why the older farmers (65 years old or more) were the main ones to choose one 
oftheir daughters or a nephew to be the next of kin. The wife was only the next of kin for a 
few farmers aged between 50 and 65 years old. 
4 All the tables with the results of the statistical analysis for the human characteristics are presented in annex 3. 
5 The initial percentage ofwomen in the sample was comparable to the percentage in the real population (16%). 
But due to the merger of some questionnaires (see section 2.3), it was greatly reduced. 
4 
Geographical and socio-professional origin of the /armer 
Two thirds of the farmers were native to the village where they were now settled. This may 
have had some consequences for land use: usually, native farmers had not had to face land 
constraints, unlike migrants, and their land status was more favourable for the long-term 
investment that a rubber plantation entails (see section 3.3). Almost 80% of the farmers met 
were living permanently in the village where they established their rubber plantation. 
The previous occupation of the farm owner varied, but most of them had always been farmers 
or they were craftsmen. 
Age of the /armer 
The age of the head of family ranged from 26 to 99 years. The average was 48 years old, 
which was close to the average age of the farmers involved in the project6 . All the categories 
of ages therefore existed in the sample, although two of them were larger: most of the farmers 
were between 30 and 65 years old. 
Education 
The level of education was rather high: only 18% of the farmers never attended school, 
slightly more than half of the sample reached middle school or a higher level of education. 
This situation must have been related to the fact that the ROPP intentionally selected educated 
farmers for the first step of the survey. The women seemed to be less educated than the men; 
but with only three women in the sample, it was difficult to reach any conclusion. 
Social status of the /armer 
40% of the farmers had a social function in the village, mainly chi et: el der or opinion leaders. 
lt was among the oldest (50 or even 65 years old or more) that the percentage offarmers with 
a social function was greater. 
The number of people that the head offamily was responsible for could also be representative 
of bis social status. For the whole sample, this number ranged from 2 to 31 . The percentage of 
farmers with a large family was higher for the chiefs and the leaders than for the farmers 
without any social function in the village. 
In addition, the number of people dependent on the farmer was logically always high in a 
polygamous family: 10 people or more. It also depended on the age of the head ofhousehold: 
it was higher as the farmer grew older. But when they were 65 or more, many farmers were 
also responsible for only a few people: most of the children had their own family and 
activities. 
Concerning the human characteristics of the farms, there was heterogeneity in the rubber 
smallholders interviewed, but it was not very great. 
3.2. Cbaracterisation of the material and financial conditions 7 
Housing and equipment 
On the whole, the housing conditions of the farmers before the rubber plantations started 
producing were not bad: 36% lived in a concrete bouse; the others mainly lived in mud 
bouses. But 68% of the bouses had a sheet metal roof and 48% were equipped with electricity. 
The percentage of farmers owning a television (25%) or a refrigerator (29.5%) was rather 
6 Simon D, 1998. See foot note No. 3. 
7 All the results of the statistical analysis conceming the material and financial conditions are given in annex 4. 
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high. However, a few farmers (16%) had no equipment in their house. Most of the farmers 
had no means of transport; only 25% owned a vehicle (car, truck, minibus). 
All these figures highlight important differences between the rubber farmers. Chiefs and 
eiders or opinion leaders had better bouses than the other farmers. On the other hand, there 
were no differences for house equipment, and the percentage of farmers owning some means 
of transport was greater for those who did not have any social function in the village. 
Off-farm income 
More than half of the sample had an off-farm income. It concerned farmers aged 30 or more. 
The percentage of farmers over 65 years old with an off-farm income was very high (80%). 
Most of the time, this off-farm income was generated by an off-farm activity: only a few 
farmers received a pension allowance. Therefore, these heads of household were not relying 
on farming alone to take care of the family and to pre-finance the upkeep of the rubber 
plantations. But, this also meant that the family labour available for farming might also be 
reduced. 
Different kinds of activities were represented. However, most of the time, the farmers were 
also craftsmen or traders. Sorne were also GREL workers (see graph 1). 
Graph 1: Nature of off-farm incomes 
26% 
Source: results from the survey 
DCraftsman 
Trader 
DGREL worker 
D Civil servant 
• Public worker 
D Pension allowance 
Public servant 
OFishing 
The time spent per month for off-farm activity varied. On average, the farmers worked 18 
days off-farm. The percentage of farmers working more than 21 days was high (43% of the 
farmers with an off-farm activity). The off-farm activity only seemed to reduce the time spent 
on farming activities when the number of working days off-farm was 21 or more. On the 
whole, the periods for off-farm activities were evenly distributed throughout the year. 
If the data collected were reliable, the income generated was often substantial : the average 
was close to 9 million cedis and for 74% of the farmers, the annual off-farm income was 
higher than the Ghanaian minimum wage (2 800 000 cedis/year). 
The existence of an off-farm income certainly helped to explain the social differences 
mentioned above: the percentage of farmers with a concrete bouse and a sheet metal roof was 
higher when they had an off-farm income. Similarly, the percentage of well-equipped bouses 
was much higher when there was an off-farm income; but the incidence on the means of 
transport was limited. The vehicles may have been used for the off-farm activity. 
6 
Given the level of the off-farm income, it was surprising that only 18% of the farmers 
considered it as the main source of income for the family. Farmers felt that they were more 
dependent on food crops or, to a lesser extent, on perennial crops. 
Access to cremt and savings 
For developing their farming activities, especially for tree crops, some farmers may have 
needed to get a loan. But in the existing conditions, most of the farmers had no access to 
credit. Very few farmers could get a loan from a bank, only those who had an off-farm 
activity. The use of private or family loans was limited8: farmers without an off-farm activity 
mainly used a family loan, whilst the others had easier access to private loans. 
In 2003 for instance, only 20% of the farmers contracted a loan ( apart from the loan for the 
rubber project). This money was mainly used to pay labour wages or to buy small items of 
farm equipment. 
Only 32% of the farmers were able to save money in 2003, mainly in a bank. The percentage 
of farmers who were able to save money was higher when they .had an off-farm income. The 
average amount of the savings was 3 000 000 cedis but it was very variable from one farmer 
to another. 
Therefore, the social status and the existence of an off-farm income seemed to create the 
differences in the material and financial conditions of the rubber farmers. 
3.3. Farming systems' 
Most of the farming systems of the rubber farmers were based on food crops with perennial 
crops. A few farmers (16%) also did some animal farming. 
Foodcrops 
Food crops were present in the majority of the farming systems; only 18% of the farmers did 
not plant food crops in 2003 . The percentage of farms without food crops was higher for those 
who had an off-farm income. Even if in some areas the land available did not allow the 
farmers to cultivate food crops, in the sample, their presence was not really related to the total 
land available ( even if ail the farmers with more than 30 ha cultivated food crops which was 
not the case for the others). Neither was it link:ed to the presence of tree crops, which could 
lead some farmers to prefer buying food crops, since they had an income generated by the 
plantations. 
The area for food crops varied between 0.13 and 4.65 ha. For most of the farms (83%), they 
were cultivated on an area of less than 2 ha, the average being 1.3 ha. The area of food crops 
increased with the number of wives usually in charge of these crops, with the family labour 
and with the number of people dependent on the head of household, which increased the 
family's food requirements. 
The place of food crops in the farming systems was very variable; they amounted to between 
1 and 75% of the cultivated area, but most of the time, it ranged from 10 to 40%. 
Cassava was by far the most frequent crop planted on the farms followed by pepper, tomato, 
plantain and maize (see graph 2). 
8 Private loans correspond to any loan which is not from a bank or from a family member. Usually, for family 
loans, farmers have no interest to pay unlike pàvate loans. 
9 All the tables of results concerning farming systems are presented in annex 5. 
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Graph 2: Food crops planted in 2003 
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Food crops generally had two functions for the farmers: they contributed to the staple food of 
the family and they generated an income. On most of the farms (72%), food crops played both 
these roles. 
Non-rubber tree crops 
The farming systems were usually based on several tree crops. Only 23% of the farms relied 
on rubber as the only perennial crop (see graph 3). Women and the youngest farmers had no 
other tree crops than rubber. 
Graph 3: Non-rubber tree crops present in 2003 
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Apart from rubber, most of the farms had one or two tree crops. Oil palm was the most 
frequent crop met followed by coconut. Sorne farmers benefited from a development project 
to plant some crops ( coconut or cocoa). 
Land 
The total land available for farming ranged from 3 to 106 ha. For most of the farms (84%), the 
area was between 3 and 30 ha. The average was 20 ha. For 43% of the farmers with a 
maximum of 10 ha available, land may have been a constraint for their future developments. 
The total land available for the women was always between 3 and 10 ha. It also evolved with 
the age of the farmer: the older he grew, the more land he controlled. Curiously, no significant 
differences could be found from the survey between natives and non-natives. 
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The area of cultivated land was slightly smaller, ranging from 1.5 to 57.5 ha, but most of the 
time, it was less than 20 ha. The average cultivated land area was 10 ha. It depended on the 
size of the family and family labour more than on the total land available. 
A lot of farmers (59%) considered that the land available at the time was not sufficient for 
their needs. Even more (77%) thought that land would be a constraint for their future 
developments. Land was considered as a constraint for now and later mainly for the non-
natives ( even if there was no difference in the total land available) and for the farmers who 
had less than 30 ha of total land available. 
The development plans of the farmers varied, but most of the time (73% of the farmers who 
answered the question), they wished to plant perennial crops such as citrus, coconut, oil palm, 
rubber, teak. This choice limited the type of land that could be used; to plant perennial crops, 
farmers needed to be sure that they would be able to use the land over a long period. This 
might explain why a lot of the non-natives considered land as a constraint for their future 
development. 
Labour 
In a week, most of the rubber farmers (two thirds) spent 4 to 6 days working on the farm. This 
seems to indicate that they were real farmers working themselves on the farming activities. 
Their role was not only supervision, even for those who did not live permanently in the 
village, orthose who had an off-farm income; but in those cases the percentage of farmers 
spending 4 days or more on the farm was smaller. 
Family labour varied from 0 to 17. The average was around 3-4, and most of the time it 
ranged from 1 to 6 people. Only 14% of the farms had no family labour. The number of 
people working on farming activities was mainly linked to the size of the family. 
Although family labour could be substantial, ail the farmers tended to hire seasonal labour. 
25% also employed permanent workers. These figures showed that the rubber farmers created 
employment. Therefore, one of the objectives of the ROPP had been achieved. The youngest 
farmers (under 30 years old) never employed permanent labour, unlike the oldest: 40% of the 
65-year-olds or over tended to employ permanent labour and sometimes a larger number of 
workers was involved. The use of permanent labour seemed to be linked to the ability of the 
farmers to pay for it: 39°/o of the farmers with an off-farm income employed this kind of 
labour, whereas they were only 10% in the case offamilies relying on farming activities only. 
On the other band, it did not seem to be linked to the cultivated area. 
However, most of the farmers (82%) had to cope with labour shortages, particularly during 
the first half of the year when the labour was doubtless busy with the food crops. 
Consequently, during the shortage period, farmers had to find a way of coping with the 
problem. The solutions varied, but most of the time, farmers and their families increased their 
own contribution to farming activities; some farmers also resorted to mutual aid. 
Thus, the farming systems of the rubber outgrowers were diversified: they usually combined 
food crops with different perennial crops. There was substantial diversity in the farming 
systems: until now, some farmers only planted rubber whereas others planted two or even 
more different crops; labour management also varied. 
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4. Rubber farming 
The aim of this section is to describe the fanner practices with respect to the rubber 
plantations, and to evaluate the real costs for each technical operation and per year. Sorne 
norms for labour requirements and costs were proposed10. The fanners were paid for the 
labour provided on the basis of these norms. Therefore, the actual practices and costs will be 
compared to the norms. But before this, the farmers' opinions of rubber will be briefly 
touched upon. 
4.1. Farmers and rubber11 
A strong interest in rubber but some constraints for development 
The main reasons for joining the rubber project were to guarantee income in the near future 
(84%) or in the fanners' old age (45.5%). The level of income generated by the crop was 
therefore a strong incentive for rubber farming. Although these fanners may never have had a 
rubber plantation before, they could certainly see the income generated and the improvement 
in the standard of living of the people exploiting the old rubber plantations (agents). 
Even before their plantations started producing, the fanners interviewed seemed to be very 
interested in this crop. Almost ail of them (93%) wished to extend their rubber plantations. 
But they faced financial constraints; the maximum area financed by the project had already 
been reached. Another constraint for the development of the rubber plantations was land; this 
concemed both natives and non-natives. 
Although they received substantial support from the project, almost ail the fanners faced 
some difficulties during the establishment (89°/o) and the immature period of the rubber 
plantations (91%). Whatever the phase, the main problem was financial constraint, especially 
for non-natives during the immature period of the plantation. Sorne fanners (natives as well as 
non-natives) met difficulties in acquiring land; a few also mentioned labour shortages, mainly 
for setting up. 
The fanners were supposed to pre-finance the labour for the different work in their rubber 
plantations. Farming incomes (generated by tree crops or food crops) were rarely mentioned 
as a source to fund this expense. Consequently, non-farming activities played an important 
role in pre-financing labour for the rubber plantations. Half of the farmers paid for labour with 
the income generated by the previous activity. This tended to indicate that Ghanaian fanners 
were able to save money for future investments, which was a positive point for the future 
development of self-funded rubber plantations, using the income generated by the rubber 
plantations created with the support of the project The existing off-fann incomes or family 
loans were also used to pre-finance labour. 
For setting up the plantation and for the six years following planting, part of the cost ofthis 
labour was refunded by the project. Almost all the farmers (95.5%) invested this money in the 
upkeep of their rubber plantations. Only a few of them declared using it for other purposes, 
such as supporting the family or paying school fees. 
The importance of rubber in the f arming systems 
The area of the rubber plantation varied from 1to13 ha. This area depended on the year when 
the farmer joined the project. The maximum area was far from the area usually planted per 
10 See foot note 3 and annex 1. 
11 All the statistical results are given in annex 6. 
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farmer (3 ha for the first phase, 4.5 ha for the second). This was certainly due to the fact that 
several members of a family, the head of household and his wife (wives) could ail be 
members of the project. At least 36% of the farmers met were in this case. 
The place of the rubber plantation varied substantially, from 14 to 100% of the cultivated area 
(see the reserves expressed in section 2.3). 
4.2. Setting up of a rubber plantation12 
From the sample, 14 farmers planted rubber in 2003 . The information collected from these 
farmers was analysed to find out how the farmers managed during the establishment of their 
rubber plantations. In order to obtain more reliable data, we chose only to ask for information 
about the current year. 
Labourused 
Three kinds of labour were used for the establishment of the plantations: family labour, 
seasonal hired labour (no permanent labour was used for this stage of rubber farmin?/; some 
of the technical operations were declared to be done by the project, particularly lining . 
Family labour was strongly involved, especially for buming, piling, removal ofwood and the 
establishment of the cover crops. It should be noted that only 1 farmer out of the 14 planted 
cover crops the year of rubber planting. For these operations, family was the main, or even the 
only, workforce (see graph 4). For the laborious work, farmers hired labour; under-brushing 
was always carried out by hired labour, although the family sometimes contributed. For 
felling, wood cutting and holing, many farmers chose to employ labour, especially when 
fa:mily labour was limited, fewer than 4 people (but there was no real incidence of the 
existence of an off-farm income on the use of hired labour). Only in a few cases, these 
operations were carried out by the family workforce. 
Graph 4: Labour used to set up the rubber plantations 
Source: results from the survey 
Considering plantation establishment as a whole, nobody employed workers for ail the 
technical operations; family labour was always involved in at least two activities. 
Costs 
On average, the real total monetary cost to farmers to plant 1 ha of rubber was about 913 000 
Cedis which was far lower than the assumed cost (2 800 000 Cd/ha) and even lower than the 
12 All the statistical results are presented in annex 7. 
13 The labour used for rubber planting was not asked for since it was automatically done by the project. 
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Family 
amount refunded14. Nobody paid the assumed cost and a lot offarmers even invested less than 
what they were refunded (see graph 5). 
Graph 5: Total cost of setting up a rubber plantation (Cedis/ha) 
Source : results from the survey 
o Less than 1 700 000 (amount 
refunded) 
More than 1 700 000 
This situation could be explained by the fact that, as indicated above, family labour was 
strongly involved in setting up the rubber plantation. And so, since it was not possible to 
evaluate the monetary cost oflabour in this case (see section 2.3), no cost was associated with 
the technical operations carried out by this workforce. 
If the different technical operations were considered separately, some variability appeared. 
Although underbrushing was always carried out by workers, the average cost to the farmers 
(about 282 000 Cd/ha) was lower than the amount they were supposed to pay; only a few 
farmers paid more. And for a not insubstantial percentage, the cost was equal to the amount 
refunded or even less ( see graph 6). In spite of the heterogeneity of the results, it seems that 
the cost ofthis operation was globally over-estimated. 
Graph 6:Farmers' costs for underbrushing (Cd/ha) 
Source : results from the survey 
215000 (amount refunded) or less 
215000 Io 357000 
357000 (assumed cost) or more 
Since the land had been occupied by forest (mainly secondary forest) or perennial crops prior 
to rubber planting, felling was necessary. For this operation (including wood cutting), the real 
14 In order to compare the real cost in 2003 with the nonns, the change of the conversion rate between 2002 and 
2003 bas been taken into consideration. 
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cost (539 000 Cd/ha) was lower on average for ail the farmers than both the assumed cost and 
the amount refunded. For a lot of farmers the monetary cost could not be evaluated (family 
labour or project); when only farmers who hired labour for felling were considered, the 
average cost was much higher: 876 000 Cedis/ha; some ofthem paid more than the assumed 
cost ( see graph 7). 
Graph 7: Farmers' costs for felliog (Cd/ha) 
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Hole digging was another operation often carried out by hired labour; the average real cost to 
ail the farmers (92 000 Cd/ha) was close to the assumed cost. When only hired labour was 
considered, the average cost was much higher: 143 000 Cedis/ha. For a large percentage of 
farmers, the real cost was higher than the assumed cost (see graph 8). 
Graph 8: Farmers' cost' for hole digging (Cd/ha) 
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Source : results from the survey 
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The real cost of piling (29 000 Cd/ha) was far lower on average for all the farmers than both 
the assumed cost and the amount refunded. This was due to the size of the family workforce 
for this operation. When hired labour was used, the average cost was 186 000; it always 
remained below the assumed cost. 
For burning and lining, only one farmer hired labour; consequently, it was difficult to draw 
any conclusion from these figures. 
From a general point of view, the farmers were able to reduce the monetary cost of setting up 
their plantations by using family labour for some of the technical operations. When the 
13 
farmers employed workers, the cost of labour was usually variable. But in all cases, the 
percentage of farmers who paid the assumed cost or more was limited, except for hole 
digging. 
For total setting up of the plantation, the farmers who invested more (i.e. the amount refunded 
by the project or more) were mainly: 
eiders and opinion leaders, 
heads of household only responsible for a few people, meaning that family needs were 
relatively limited; when family charges were substantial with 10 people or more, the 
monetary cost of the rubber plantation was limited, 
farmers with a small family labour force available. 
However the existence of an off-farm income did not have any incidence. 
Therefore, when setting up the plantation, farmers tried to limit investment, and it seemed to 
be closely linked to the money they could make available before they received the first refund 
from the project. 
4.3. Management of the rubber plantations during the immature period 
This section describes farmer practices and the real costs year by year from year 1 to year 7. 
When possible, the results collected from the survey are compared to the norms. As for the 
setting up of the plantation, only the information concerning the current year were asked for. 
Consequently, the number of farmers representing the different ages of the plantation varies 
(between 13 and 25). 
V 15 4.3.1. iear 1 
From the sample, 25 farmers planted rubber in 2002. 
~ Labour used 
The main technical operations farmers were supposed to carry out in the first year after 
planting were the cleaning of the plantation (row and interrow), pruning, boundary road 
cleaning and replacement (fertilisation, censuses and treatment were carried out by the 
project). Although, according to the norms, cover crops were supposed to be established the 
year of rubber planting, some farmers (24%) planted them the following year. Information on 
boundary road cleaning was not collected (see section 2.3). 
For plantation management in the first year after planting, labour was different from that used 
during the set-up phase. Four kinds oflabour were used: family labour, seasonal or permanent 
hired labour and sharecroppers. The latter were people who were usually in charge of 
plantation upkeep during the immature period and, once it started to bear, the sharecropper 
received part of the income generated. 
Family labour was strongly involved in pruning and, to a lesser extent, in row cleaning and 
cover crop planting. For the other activities, most of the farmers employed labour, mainly 
seasonal workers (see graph 9). 
15 See annex 8 for the tables of statistical results. 
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Graph 9: Labour used in the first year after planting 
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For overall plantation upkeep in the first year after planting, different types of labour 
management existed: on some farms (24%), all the operations were carried out by the family; 
this mainly concemed the farms with a large family labour force (more than 4 people). On 
others (20%), all the work was done by hired labour; i.e. when there was no family labour or 
when it was too limited to carry out all the operations, or when there was an off-farm income 
to pay for workers; between these two extremes, part of the work was done by the family and 
part by the extemal labour force. 
);:> Farmer practices 
The number of rounds for row cleaning ranged from 2 to 12/year; the average was 3.5. More 
than 90% of the farmers did 5 rounds or fewer, which was far below the recommendations (12 
per year). The number of rounds for interrow slashing was between 1 and 4 per year; almost 
70% of the farmers followed the recommendations (3/year or more). These results show that 
plantation upkeep was generally not carried out as it was supposed to be, especially for row 
cleaning, which is important during the first years after planting. The consequences for rubber 
tree growth need to be analysed. 
On the other band, the farmers followed the recommendations for pruning; 84% did more than 
the 10 rounds recommended. 
Only a few farmers (16%) carred out replacement (1 or 2 rounds) that year. This means that 
for most of the plantations, either there was no need for replacement or the density of the 
rubber trees was reduced if no subsequent replacement was carried out. 
Permanent workers were paid on a monthly basis, so it was advantageous for the farmers to 
occupy them full-time, unlike seasonal labour which was paid according to the work done. 
However, in the first year after planting, the number of rounds was not related to the kind of 
labour in charge of the different technical operations. 
From a general point of view, farmers followed the recommendations of the project, except 
for row cleaning and replacement. 
);:> Costs 
The average cost calculated from ail the farmers for plantation upkeep in the first year after 
planting was about 707 000 Cd/ha which was very close to the assumed cost. Sorne farmers 
had no monetary cost (family labour and/or sharecroppers) or it could not be evaluated 
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(permanent labour). If only the farmers who hired labour were considered, the average cost of 
upkeep for the farmers was much higher: 982 000 Cedis/ha. A large percentage of them paid 
more than the assumed cost (see graph 10). 
Graph 10: Total cost of plantation upkeep the first year after planting (Cd/ha) 
40% 
Source : results from the survey 
o No monetary cost 
426 000 (amount refunded) or 
Jess 
D 426 000 to 710 000 
71O000 (assumed cost) or 
more 
For every technical operation, except row cleaning (with a smaller number of rounds than the 
norm), the average real cost to farmers was much higher than the assumed cost (see table 1). 
T bl 1 C t f th d"ffi a e : os 0 e 1 eren tt h . al ec rue t" "thfit ft l f (Cd/h ) opera 10ns m e 1rs year a er p an 102 a 
Assumed cost Amount refunded Real monetary cost to farmers 
(norm) (avera~e) 
Row cleaning 428 571 257 143 319 437 
Interrow cleaning 171 428 102 857 303 097 
Pruning 42 857 25 714 100 000 
Boundary road cleaning 28 571 17 143 0 
Replacement 38 571 23 143 122 000 
Cover crop planting16 0 0 24 000 
Source: Simon, 1998 and results from the survey 
These calculations considered ail the farmers; this therefore means that when only hired 
labour was taken into account, the real cost oflabour was even higher. 
The percentage of farmers who paid more than the assumed cost was high: 32% for row 
cleaning, 56.5% for interrow slashing and 75% for replacement. 
Ail these figures show that some farmers reduced the cost of plantation upkeep by using 
family labour; but when they had or chose to employ workers, the cost of the different 
technical operations, hence the total cost, was often higher than the norm. The explanations 
are as follows: 
1. for some technical operations, the number of rounds was higher than recommended, 
2. the number ofman-days per round was well over the norm most of the time, 
3. the cost oflabour (man-day) was higher than estimated, especially for row or interrow 
cleaning: more than 40% of the farmers paid more than the 14 000 Cedis/day 
considered for the norms. 
16 The norm is for year O. 
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There was no incidence of the social function of the farmer in the village on the money 
invested in rubber plantation upkeep, but when the number of people depending on the head 
of household and family labour increased, the percentage of farmers who paid the assumed 
cost or more was lower. This meant that when family needs were greater or when family 
labour could be used for plantation upkeep, the level of investment was reduced. The cost to 
farmers was also higher when they earned an off-farm income. Therefore, for the first year 
after planting too, the money invested in rubber tree upkeep depended on the ability of the 
farmer to pre-finance labour. 
4.3.2. Year J1 7 
1 7 farmers interviewed planted a rubber plantation in 2001 . 
~ Labour used 
The technical operations that farmers were supposed to carry out were the same as in the 
previous year, except replacement, which was supposed to be completed the first year after 
planting. However, all the farmers did some replacement during the second year; similarly, 
some farmers (27%) planted a cover crop in this year. 
Three kinds of labour were used for upkeep in the plantations created in 2001. Family labour 
was strongly involved in pruning, replacement and cover crop planting; there was substantial 
employment of seasonal workers for row cleaning, interrow slashing and boundary road 
cleaning. Permanent workers were less frequent; they were involved in all the operations, 
particularly in boundary road cleaning (see graph 11) 
Graph 11: Labour used in the second year after planting 
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For overall plantation upkeep in the second year after planting, only a few farmers (6%) hired 
labour for all the technical operations; they had no social function in the village but there was 
no family labour on these farms and they earned an off-farm income that enabled them to pay 
for workers. Most of the time, both family and hired labour worked. However, the percentage 
offarms where only family labour was involved was not insubstantial (29.4%); family labour 
was abundant and/or the area of the plantation was small. 
17 See armex 9 for the tables of statistical results. 
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Ali in all, family involvement was greater in the second year after planting than in the first 
year. 
»F'arrners'practices 
The number of rounds for row cleaning ranged from 3 to 5; most of the plantations were only 
cleaned 3 or 4 times a year, which was far below the norm (9 rounds/year). For interrow 
slashing, the number of rounds varied from 2 to 4; 70% of the farmers maintained the 
interrow as recommended. Consequently, the situation was the same as in the first year after 
planting: row upkeep may not have been sufficient. 
Like the previous year, the number of rounds for pruning was as recommended for most of the 
farmers: more than 90% did more than 12 rounds a year. 
All the farmers did some replacement the second year after planting; most of them only did 
one round, which was the recommendation for the first year. 
Almost 30% of the farmers did not clean the boundary of the plantation in that year. When 
they did, the number of rounds per year varied from 1 (as recommended) to 4. 
There was no significant incidence of the kind of labour used on the number of rounds for the 
different technical operations. 
Except for row cleaning, the farmers generally followed the norms of the project for 
plantation upkeep in the second year after planting. 
» Costs 
The average cost of plantation upkeep in the second year after planting, calculated for ail the 
farmers, was around 467 000 Cd/ha; this cost was below the assumed cost. But, if only 
seasonal hired labour was considered18, the cost to the farmers was much higher: 722 000 
Cedis/ha; for all the work to be carried out in that year, a lot of farmers invested more than 
they were expected to (see graph 12). 
Graph 12: Total cost of plantation upkeep the second year after planting (Cd/ha) 
18 As indicated above, the cost of labour for pennanent workers could not be evaluated. 
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When all the farmers were taken into consideration, the real monetary cost of each technical 
operation was higher than the norm, except for row cleaning since the number of rounds was 
low compared to the recommendations (see table 2). 
T hl 2 C t f k fi a e : os 0 up1 eep or a lb aru bb 1 t f th er pan a 100, d ft 1 f (C d" ) e secon year a er p an mg e IS 
Assumed cost Amount refunded Real monetary cost to farmers 
(norm) (average) 
Row cleaning 321428 160 714 220 208 
Interrow cleaning 171 428 85 714 190 068 
Pruning 42 857 21 428 0 
Boundarv road cleaning 28 571 14 286 118 910 
Replacement 0 0 11 750 
Source: Simon, 1998 and results from the survey 
Like for the previous year, when only hired labour was considered, the real cost was much 
higher than the norm; the percentage of farmers who paid more than the assumed cost was not 
insubstantial: 31 % for row cleaning, 56% for interrow slashing, 40% for boundary road 
cleaning. 
This was mainly due to the number of rounds per year and the number of man-days per round, 
which were often higher than recommended; the cost of labour was not so often above the 
norm (14 000 Cd/day). 
The level of investment was link:ed to family labour (when the family workforce was small, 
the cost was higher) and to the existence of an off-farm income. There was still no incidence 
of the social function of the farmers in the village; unlike in the previous year, family charges 
had no influence on the money spent for rubber plantation upkeep. 
V 19 4.3.3. iear 3 
13 farmers planted rubber in 2000. 
);:>- Labour used 
In the third year after planting, the technical operations farmers were supposed to carry out 
were similar to those in year 2. 
19 See annex 10 for all the tables of statistical results. 
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Family labour was still strongly involved in pruning. For the other operations, the farmers 
employed workers, mainly seasonal labour. Permanent workers were also often in charge of 
plantation upkeep, particularly for boundary road cleaning. Sharecroppers were rare; they 
were only in charge of the plantation, row and interrow cleaning ( see graph 13). 
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Graph 13: Labour used in the third year after planting 
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Only a few farmers (8%) hired labour to carry out ail the technical operations; these were 
farms with no family labour or with an off-farm income. Most of the time, family labour and 
hired workers were used. Family labour carried out ail the work on 23% of the farms when 
the work force was large (5 people or more). Family involvement in farm upkeep was 
therefore comparable to that in the previous year. 
'J;> F'arrners'practices 
Most of the farmers did 3 or 4 rounds for row cleaning; this number was still below the norm 
(7 rounds/year). For interrow slashing, 46% of the farmers followed the project 
recommendation (2 rounds/year); all the others were above the norms. 
The number of rounds for pruning was still above the recommendation for 92% of the 
farmers. 
Only 54% of tQ.e farmers cleaned the boundary of the plantation; in this case, the number of 
rounds was at least as recommended (1/year) but it was often more. 
For ail the technical operations, the tendency was to have a higher number of rounds when 
family labour or permanent workers were involved. But the relationship between the practices 
and the kind of labour used was not significant. 
';;> Costs 
The average total cost of plantation upkeep in the third year after planting was around 518 
000 Cd/ha, which was higher than the norm. For almost half of the farmers met, there was no 
financial cost (family labour) or it could not be evaluated since all the operations were carried 
out by permanent workers; consequently, the cost to farmers who hired labour was even 
higher. A large percentage offarmers paid more than the assumed cost (see graph 14). 
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Graph 14: Total cost of plantation upkeep in the third year after planting (Cd/ha) 
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For every operation, except pruning which was mainly carried out by family labour, the real 
average cost calculated from all the farmers was higher than the norm (see table 3). 
T hl 3 C t f k fi a e : os 0 up eep or a lb aru bb 1 t f . th th" d ft 1 f (C d") er pan a 10n, m e rr year a er p an m2 e IS 
Assumed cost Amount refunded Real monetary cost to fanners 
(norm) (averav:e) 
Row cleaning 250 000 125 000 269 13 1 
Interrow cleaning 114 286 57 143 248 566 
Pruning 42 857 21428 21 333 
Boundary road cleaning 28 571 14 286 157 440 
Source: Srmon, 1998 and results from the survey 
When only hired labour was considered, it was even higher. 45,5% of farmers paid more than 
the assumed cost of row and interrow cleaning; they were 60% for boundary road cleaning. 
This was mainly due to the large number of rounds per year and man-days per round, since 
the cost of labour (man-day) did not exceeded the norm, except for boundary road cleaning. 
There was no real incidence of the social function of the farmer in the village, the number of 
people dependent on the head of household, the size of the family labour force or the 
existence of an off-farm income on the level of investment that year. 
4.3.4. Year .41° 
22 farmers planted rubber in 1999. 
~ Labour used 
The technical operations farmers had to carry out in this year were row and interrow slashing, 
boundary road cleaning and creeper cleaning. Ali the farmers continued pruning although this 
was not in the recommendations. 
Like the previous years, family labour was strongly involved in pruning. Ail the other 
operations were carried out by hired labour, mainly seasonal labour (see graph 15). 
Sharecroppers were not used for upkeep in the plantations created in 1999. 
20 See annex 11 for the tables of results for the statistical analysis. 
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Grapb 15: Labour used in the fourtb year after planting 
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The percentage of fanns where ail the operations were carried out by hired labour was higher 
than for the previous two years (18%). These were fanns with limited family labour (2 people 
or even fewer) or with an off-farm income. On the other hand, the farms where all the work 
was done by the family were less frequent (14%). The level of involvement offamily labour 
was reduced and it was comparable to the first year after planting. 
);;:> Farmers' practices 
Most of the fanners did 3 or 4 rounds of row cleaning, which was slightly lower than the 
norm (5 rounds/year). The number of rounds for interrow slashing was also 3 or 4, which was 
more than the recommendations (2). 
The number of rounds for pruning remained high, more than 1 O/year for the majority of 
farmers. 
Only 50% of the farmers cleaned the boundary of their plantation; when they did, the number 
of rounds was at least l/year (the norm) but it was often more frequent than the norm. 
For row cleaning and interrow slashing, there was no real difference in the number of rounds 
depending on the nature of the labour. The real cost of plantation upkeep in the fourth year 
after planting may therefore have been more than expected. But for boundary road cleaning, 
the number of rounds was much larger when family or permanent labour was involved, 
compared to seasonal hired labour. 
);;:> Costs 
The average real cost to fanners for plantation upkeep was around 390 000 Cd/ha which was 
slightly higher than the norm; a lot of farmers paid more than the assumed cost ( see graph 16). 
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Graph 16: Total cost of plantation upkeep in the fourth year after planting (Cd/ha) 
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That was also true for each technical operation, except creeper cleaning, for which we had no 
information about farmers' practices (see section 2.3). The average real cost to farmers was 
above the assumed cost (see table 4). 
T bl 4 C a e : f bb 1 t î k . th fi rth ost o ru er p an a ion up eep m e ou ft 1 î (Cd/h ) year a er r> an mg a 
Assumed cost Amount refunded Real monetary cost to farmers 
(norm) (average) 
Row cleaning 178 571 53 571 207 062 
Interrow cleaning 114 286 34 286 196 862 
Boundarv road cleanin~ 28 571 8 571 95 054 
Creeper cleaning 25 714 7714 0 
Source: Simon, 1998 and results from the survey 
56% of the farmers paid more than the assumed cost of row and interrow cleaning; they were 
43% for boundary road cleaning. The high investment was due to a number of rounds per year 
and a number of man-days per round that often exceeded the recommendations. The cost of 
one man-day was usually no more than the norm, except for boundary road cleaning. 
Lik:e for the previous year, there was no incidence of family charges, the availability of family 
labour, or the existence of an off-farm income on the level of investment in the fourth year 
after planting. 
4.3.5. Year 521 
In the sample, 23 farmers planted rubber in 1998. 
);;> Labour used 
The technical operations farmers were supposed to carry out in this year were the same as in 
the previous one. 
21 See annex 12 for the tables of results for the statistical analysis. 
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The same three kinds of labour were used. Family labour was strongly involved in creeper 
cleaning and, to a lesser extent, in boundary road cleaning. Seasonal labour was often in 
charge of row and interrow cleaning; permanent workers were less :frequent but they could be 
in charge of the different activities (see graph 17). 
Graph 17: Labour used in the fifth year after planting 
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A large percentage of farmers ( 41 % ) hired labour, sometimes permanent workers, to carry out 
all the operations. Family involvement in plantation upkeep was therefore less although there 
were still 18% of the farms where all the operations were carried out by the family. For this 
year, the choice of labour could not be related to the availability of family labour, or to the 
existence of an off-farm income. 
);;>- Farmers' practices 
The number of rounds for row cleaning, mainly between 2 and 4, was still below the norm for 
a large percentage of farmers. But some 35% followed the recommendation. For interrow 
slashing, almost all the farmers did at least 2 rounds per year, which corresponded to the 
norm. The percentage of farmers who even undertook more than 2 rounds was very high 
(78%). 
It was the same for boundary road cleaning: the real number of rounds was often higher than 
the recommendations (70% ). 
On the other band, the number of rounds for creeper cleaning ( done by family or permanent 
labour) never reached the norm. 
The number of rounds for planting row upkeep did not depend on the kind of labour used. But 
for the farms where interrow slashing and boundary road cleaning were carried out by family 
labour or by permanent labour, the number of rounds was larger; on the other band, when 
seasonal workers were employed, it was below the norm. 
);;>- Costs 
The average total cost of farm upkeep in the fifth year after planting was around 305 000 
Cd/ha. Therefore, the real cost to farmers was close to the assumed cost. However, the 
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percentage of farmers who paid more than the norm was still high (see graph 18). These data 
show the substantial variability in the real cost to farmers22. 
Graph 18: Total cost of plantation upkeep the fifth year after planting (Cd/ha) 
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If we considered the different technical operations, the real cost to the farmers was higher on 
average than assumed for row and interrow cleaning; but for boundary road cleaning, due to 
the size of the family or permanent labour force, the average cost was below the norm ( see 
table 5). 
T hl 5 C t f bb a e : os o ru 1 t f k . th fifth er p an a ion up eep m e ft 1 f (Cd/h ) vear a er p an mg a 
Assumed cost Amount refunded Real monetary cost tofarmers 
(norm) (average) 
Row cleaning 142 857 42 857 180 800 
Interrow cleaning 114 286 34 286 169 511 
Boundarv road cleaning 28 571 8 571 10 926 
Creeper cleaning 25 714 7714 0 
Source: Srmon, 1998 and results from the survey 
But the percentage of farmers who paid the assumed cost or more remained high: 39% for 
row cleaning, 44.5% for interrow slashing and 22% for boundary road cleaning (in fact, 100% 
of the farmers who hired labour). This high investment was related to the number of rounds 
per year and the number of man-days per round, which were larger than recommended, and to 
man-day costs that were more expensive than assumed. 
Like for the previous two years, the level of investment in plantation upkeep in the fifth year 
after planting was not related to the investment capacity of the farms (family charges, off-
farm income), or to the availability offamily labour. 
22 It should be remembered that "no monetary cost" includes the farmers who used permanent labour and so the 
cost could not be estimated ( 4 permanent labour only and 1 permanent labour and family). 
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4.3.6. Year 623 
24 farmers planted rubber in 1997. 
);o- Labour used 
In this year, only three technical operations were supposed to be carried out: row cleaning, 
interrow slashing and boundary road cleaning. Although they were not supposed to do it, one 
third of the farmers met continued creeper cleaning. 
Family labour was strongly involved in creeper cleaning and, to a lesser extent, in boundary 
road cleaning. The row and interrow upkeep was mainly carried out by hired labour, 
particularly by seasonal workers (see graph 19). 
Graph 19: Labour used in the sixth year after planting 
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In the sixth year after planting, only one third of the farmers employed labour for plantation 
upkeep, but the family was also involved; on almost 30% of the farms, it was the only labour 
for ail the technical operations. 
);o- F'anners'practices 
Ali the farmers did at least the 2 recommended rounds of row cleaning; for a large percentage 
of farmers (83%), the number of rounds was even higher. For interrow slashing, everybody 
carried out more than the recommendation (1 round). 
Only 50% of the farmers carried out boundary road cleaning; when they did, the number of 
rounds was at least as recommended, and for a lot offarmers it was even higher. 
Thus, overall, for plantation upkeep in that year, the farmers did more than they were 
supposed to. Since there was no significant difference in the number of rounds depending on 
the type oflabour, when they hired seasonal labour, this may have had some consequences for 
the level of investment. 
23 See annex 13 for the tables of results for the statistical analysis. 
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~ Costs 
The average total cost of plantation upkeep was around 500 000 Cd/ha. This was mu ch higher 
than the assumed cost. When they hired labour, the cost was always higher than the norm (see 
graph 20) 
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Graph 20: Total cost of plantation upkeep in the sixth year after planting (Cd/ha) 
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If the different technical operations were considered separately, the cost to farmers was 
always much higher than the assumed cost (see table 6). 
Table 6: Cost of rubber plantation upkeep in the sixth year after plantin2 (Cd/ha) 
Assumed cost Amount refunded Real monetary cost to farmers 
(norm) (average) 
Row cleaning 71428 21428 180 792 
Interrow cleaning 57 143 17 143 276 210 
Boundary road cleaning 28 571 8 571 119 300 
Source: Simon, 1998 and results from the survey 
This high cost was due to the number rounds per year and the number of man-days per round 
compared to the norm. The cost of one man-day was often equal to or below the norm (14 000 
Cd/day). 
For this year, the percentage of farmers who paid more than the assumed cost was higher 
when there was an off-farm income. 
4.3. 7. Year i24 
When it was drawn up, the project considered that 7 years after planting the rubber plantations 
should have started producing. Therefore, refunding of part of the labour costs was no longer 
guaranteed by the project. In the sample, 7 farmers planted rubber in 1996 but the plantation 
had yet to be tapped when the survey was conducted. Farmers' practices and upkeep costs are 
presented below. 
~ Labour used 
The main operations in this year were row cleaning and interrow slashing; they were carried 
out by seasonal hired labour or by the family (see graph 21). Sorne farmers (29%) also 
maintained the boundary of the plantation or carried out creeper cleaning; this was always 
done by family labour. 
24 See annex 14 for the tables of results for the statistical analysis. 
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Graph 21: Labour used in the seventh year after planting 
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Family labour was strongly involved in rubber plantation upkeep; on 43% of the farms, this 
was the only labour used. This might have been related to the fact that labour was not 
refunded anymore by the project. It was therefore likely that farmers tried to reduce monetary 
costs. 
~F'anners'practices 
Most of the farmers did 3 or 4 rounds per year for row cleaning; for interrow slashing, the 
number of rounds ranged from 2 to 4. The number of rounds ranged from 1to2 for boundary 
road cleaning and from 3 to 4 for creeper cleaning. 
These data show that farmers did more for plantation upkeep in this year than they were 
supposed to do in the previous year. The degree of upkeep was not related to the labour used 
for the different technical operations. 
~ Costs 
The average total cost of plantation upkeep in the seventh year after planting was around 352 
000 Cd/ha. This cost remained much higher than the assumed cost for year 6. 
For this year, the lev el of investment seemed to be linked to the investment capacity of the 
farmer. 
4.3. 8. Conclusion 
In the first three years after planting, there was supposed to be substantial rubber plantation 
upkeep to enable good development of the trees. The number of row cleaning and interrow 
slashing rounds was therefore supposed to decrease year after year. But the survey showed 
that the average number of rounds was not really changing from one year to the other; 
consequently, in the first years after planting, upkeep was usually below the norm, but 
exceeded the norm thereafter. The agronomie consequences of a small number of row 
cleaning rounds in the first years after planting should be evaluated, in order to possibly adapt 
the norms for a future project. 
Implementation of some technical operations, such as replacement or cover crop planting, was 
delayed compared to the norm. Boundary road cleaning was not systematic and pruning was 
continued until year 4 although it was supposed to be completed by year 3. 
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For setting up the plantation, a lot of farmers paid less than the money they were refunded for 
labour; but for ail the other years, the percentage of farmers who invested the assumed cost, or 
even more, was high, at around 40%. This was mainly due to a larger number of rounds per 
year and a larger number of man-days per round than had been estimated. The cost of a man-
day was usually not responsible for the high cost. In the first two years after planting, and for 
the seventh year, the level of investment was linked to the pre-funding capacity of farmers. 
In between, there was no relationship. 
4.4. Intercropping25 
In the first three or four years after planting, intercropping of annual or multi-annual crops 
was worthwhile for smallholders because this limited weed growth and provided production 
that could be self-consumed or sold to generate an income. 
);;> Farmers' practices 
Sorne farmers planted intercrops between the planting year and the fourth year after planting. 
The percentage of plantations with intercrops was high in the planting year and the following 
year, after which it gradually decreased (see graph 22). 
Graph 22: Percentage of plantations with intercrops 
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It was very rare for farmers to rent the interrow of their plantation to somebody to grow 
intercrops. Most of the time, intercrops were planted by the family or by a sharecropper (see 
graph 23). 
25 See annex 15 for the tables of results for the statistical analysis. 
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Graph 23: Labour used for intercropping 
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When the fanners decided to plant intercrops, the crops were not always established over the 
whole area of the plantation. The percentage of the rubber plantation with intercrops was very 
variable (see graph 24). 
Graph 24: Percentage of the plantation with intercrops 
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The percentage of the plantation with intercrops did not seem to depend on family labour or 
on the kind of crop. Although it was not systematic, when the area of the rubber plantation 
was small the trend was to plant intercrops over its entirety. 
The crops that farmers chose to plant inside the rubber plantation were diverse (see graph 25). 
Maize and tubers were mainly planted the year the plantation was set up or, to a lesser extent, 
in the following two years. Vegetables, mainly pepper, tomato, garden eggs and sometimes 
okra, were cultivated any year. Plantains and pineapple were mainly planted from year 1 until 
year 4; pineapples were very frequent in year 3 and year 4 after planting. 
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Graph 25: Kind of crops planted inside the rubber plantation per year 
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Sorne families used their intercrop yields for self-consumption only, especially in first two 
years after planting, but a high percentage of farmers also sold part of the production. 
);> Production costs and incomes 
The cost of intercropping was very variable. In the year rubber was planted it ranged from no 
cost to 133 000 Cd/ha. No income was generated in that year; the production was undoubtedly 
self-consumed by the family26 . 
In the first year after planting, two thirds of the farmers invested less than 200 000 Cd/ha for 
intercropping; half of those farmers had no monetary cost. The income generated could only 
be evaluated for a few farmers; it was over 250 000 Cd/ha. 
In the second year after planting, 75% of the farmers paid less than 100 000 Cd/ha for 
intercropping (this included 50% of farmers without monetary costs). The income generated 
was 220 000 Cd/ha or even less. 
In the following two years, there was no monetary cost to the farmers (or it could not be 
evaluated). Most of the time, no income was generated since there was substantial self-
consumption in those years. 
Ail in all, it therefore seems that intercropping only generated small incomes for the farmers 
during the immature period of the plantation, but it contributed to the family's consumption 
and certainly helped in plantation upkeep. 
5. Typology of the farms 
5.1. Establishment of a typology 
Exploitation of the results collected during the survey revealed the diversity of the farms 
involved in the ROPP. lt was therefore necessary to propose a typology of the farms; usually, 
the objective when establishing a typology is to identify several groups of farms presenting 
some similarities from the point of view of criteria chosen in accordance with the issues 
studied. 
26 No information about this from the survey. 
33 
In the present case, the typology is proposed in connection with the characterisation of the 
farmers involved in the project and the prospects for some potential new programmes to 
support rubber smallholder development in Ghana. The typology should then be used to show 
the relationship between the socio-economic characteristics of the farms and the practices of 
the rubber farmers. In the future, this typology could be useful for: 
monitoring what becomes of the different kinds of farms 
adapting the assistance provided to smallholders according to the farms. 
The typology has been established on the basis of several items of information concerning: 
land: total and cultivated land 
labour: family labour, permanent workers 
farming systems: diversification of perennial crops. 
In order to complete the characterisation of the different groups, other variables were also 
analysed: age, socio-professional origin of the head of household, previous occupation, 
existence of an off-farm income and main source ofincome forthe family. 
5.2. Typology based on the farm structure and farming systems 
Five different groups were identified. Their main characteristics are presented in table 7. 
T bl 7 M. h f h fi a e : am c aracterisbcs o t e ve 2roups 
Total Cultivated Labour Off-farm Socio- Tree crop 
land land (ha) mcome professional diversification 
(ha) origin 
Mini estate 10 to 30 Variable Limited (fewer than Yes High diversification 
farms 2) or no family 
labour 
Permanent labour: 
often 
Large family More Morethan Abundant family Yes High diversification 
farm than 30 10 labour: more than 5 
Permanent labour: 
sometimes 
Medium size 10 to 30 10 or more Family labour: 3 to No Modest diversification 
familyfarm 5 
Permanent labour: 
rare 
Small family 3 to 10 5 to 10 Family labour: 3 to Yesor Modest diversification 
farm with 5 no 
diversified No permanent 
farming labour 
system 
Small family 3 to 10 5 or less Limited family Yes or Variable Only rubber 
farm based labour: fewer than 5 no 
on rubber Permanent labour: 
often 
Source : results from the survey 
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1. The mini estate farms 
The main characteristic of this group is that family labour is very limited: only one or two 
people, mainly involved in food crop farming and sometimes in the upkeep of the immature 
rubber plantations; a lot of farms even have no family labour involved in farming activities. 
So the mini estate farms often employ permanent workers in addition to seasonal labour. 
The head of the household bas a high socio-professional origin: he is a chief, an opinion 
leader, an active or retired civil servant or office worker. 
These families have an off-farm income which constitutes the main source of income for 
some of the farms. But overall, the main source of income is variable: it may be the off-farm 
activity, the food crops or the perennial crops. 
The total land available for farming ranges from 10 to 30 ha; the cultivated land area is 
variable. The farming systems are diversi:fied: most of the time, two perennial crops are 
planted, mainly rubber and oil palm, or more rarely rubber and coconut or rubber and cocoa. 
Food crops are also present on most of the farms. 
8 farmers from the sample were from this group. 
2. The large /ami/y farms 
These farms have large areas of total available land (more than 30 ha) and of cultivated land 
(more than 10 ha). There is abundant family labour, usually more than :five people; they are 
involved in ail the farming activities, for food crops as well as for the different perennial 
crops. However, due to the size of the cultivated area, some farmers also employ permanent 
workers in addition to seasonal labour, but this is not systematic. 
The head ofhousehold is old, at least 50 years old and even more than 65 for a lot ofthem. He 
has a high socio-professional origin: he is a chief, opinion leader or retired. The large area of 
land is therefore no doubt the result of graduai acquisitions over rime. 
Most of these families have an off-farm income. But the main source of income remains 
farming, food crops or perennial crops. 
The farming systems are usually diversified. At least two perennial crops, rubber and oil palm 
are present on these farms. But some also have coconut plantations in addition to the previous 
two crops. 
Only 5 farmers from the sample were included in this group. 
3. The medium size /ami/y farms 
These farms are characterised by total and cultivated land areas of between 10 and 30 ha. 
There is also less family labour than in the previous group; between 3 and 5 people work on 
the farm. Supported by seasonal labour, they are in charge of ail the farming activities; no 
permanent workers are employed. 
The heads of household have a modest socio-professional origin; most of them are farmers or 
craftsmen. They no longer have any off-farm income and rely on farming to meet the family 
needs, both food crops and perennial crops. 
The farming systems are diversified; at least two perennial crops are planted, rubber and oil 
palm. But a lot of farmers even plant more than two crops: they also have a coconut 
plantation. 
12 farmers from the sample were included in this group. 
4. Small /ami/y farms with diversified farming systems CT D-DIST 
Ur ii l iÙ th.:..1ue 
Ln , :l! ..: 
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The total usable land and the cultivated land are limited; the area is always under 10 ha. 
Family labour comprises 3 to 5 people in charge of ail the farming activities helped by 
seasonal hired labour. No permanent workers are employed, no doubt due to the small size of 
the cultivated land area. 
The heads of household have a modest socio-professional origin; most of them are farmers or 
craftsmen. They are between 30 and 50 years old. 
Sorne of them have an off-farm income (craftsman, trader or civil servant) but most of the 
time, farming and especially food crops are the main source of income for the family. 
Although the cultivated area is limited, these farmers choose to diversify the farming system. 
In addition to food crops, they plant several tree crops. Most of the time, these farms have 
rubber and oil palm plantations, or rubber and coconut plantations. There are rarely more than 
two perennial crops cultivated. 
12 farmers from the sample were included in this group. 
5. Small family farms based on rubber as a perennial crop 
Like the previous group, these farms are characterised by a limited total usable and cultivated 
land area and up to now, the farming system bas only been based on rubber as a tree crop. 
They never plant any other perennial crops. 
The socio-professional origin of the heads of household is varied: farmers, craftsmen, civil 
servants and also students. It is in this group that the youngest farmers were to be found, 
under 30 years old, and ail the women. 
Family labour is also variable, from no family labour to 5 people. The family is mainly in 
charge of the food crops; but it also contributes to the upkeep of the immature rubber 
plantations on some farms. Permanent labour is employed when there is no family labour. 
Sorne farmers have an off-farm income (GREL or public workers); however, the food crops 
are the main source ofincome for the family. 
7 farmers from the sample were in this group. 
5.3. Sorne rubber practices for the difTerent groups of farms 
An analysis of outgrower practices revealed a degree of variability, especially in plantation 
upkeep: row cleaning and interrow slashing. We therefore now propose to compare the way 
the different groups of farmers identified above managed their immature plantations. 
During the immature period and particularly in the first three years after planting, the mini 
estate farms were always among the ones providing the best upkeep for the rubber plantations. 
In the first year after planting, the only farmers who did the 12 recommended rounds for row 
cleaning were from this group. For interrow slashing, the norm was always followed by the 
farmers from this group. 
For the large family farms, plantation upkeep during the immature period was somewhat 
limited compared to the other groups. The number of rounds undertaken in the different years 
for row cleaning and interrow slashing was smaller. 
For the medium size family farms, the row upkeep in the first two years after planting was 
rather better than the other groups ( except mini estate farms) but the number of rounds for 
interrow slashing was smaller. However, from the third year after planting onwards, there was 
more row and interrow upkeep for this group offarmers than for ail the other family farms. 
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Small fanns with diversification provided limited row upkeep in the first year after planting, 
but the number of interrow slashing rounds was as recommended. In the second year after 
planting, the level of row upkeep was between that of the mini estate fanns (good upkeep) and 
the large family fanns (less upkeep). The number of rounds for interrow slashing was as 
recommended. Like for the medium size family fanns, from the third year after planting 
onwards, there was more row and interrow upkeep than for the other family fanns. 
Ail in ail, for the small family fanns based on rubber only, there was rather less plantation 
upkeep during the immature period than for the other groups; this was particularly true from 
the third year after planting onwards. 
Consequently, the mini estate fanns and the medium size family fanns were the ones that 
provided the best plantation upkeep during the immature period. For the large family fanns as 
well as the small fanns with no diversification, there was much less upkeep. The smalt family 
fanns with diversification were in between. 
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Conclusion and prospects 
The results of this first socio-economic survey provided the ROPP with a characterisation and 
a typology of some rubber outgrowers based on the structure of their farms and their farming 
systems. They also provided some information on the management and the real cost of setting 
up and maintaining rubber plantations. ROPP can therefore gain a clearer picture of the rubber 
farmers before their plantations start producing. The survey highlighted the considerable 
diversity of the farms on different levels: financial and material conditions of the farms, 
farming systems and management of the rubber plantations. 
However, the farmers interviewed during this first phase of survey implementation were not 
chosen at random, but selected by the ROPP from among the educated farmers and the ones 
who maintained their plantations well. Consequently, the results presented in this report are 
not representative of rubber farmers as a whole. It is therefore necessary to launch the second 
step of the survey as planned (Chambon, 2002). Sorne 50 farmers selected at random from 
farmers whose rubber plantations are still immature should be interviewed. There should be a 
substantial percentage of women (heads of household) in the sample. Given the results 
obtained during the first step of the survey, the questionnaire may be lightened. Only 
questions that can provide reliable data should be kept. The area and the year( s) of planting 
for the perennial crops other than rubber must be added. 
Since the farmers interviewed in this first step of the survey were all included in the research 
activities of the project, agronomie data were also available for these farmers. It could 
therefore be interesting to link the information obtained through the survey (real practices and 
costs) with the agronomie performances of the plantations. The objective would be to identify 
a way of reducing the cost of setting up and managing the plantation during the immature 
period without generating conditions detrimental to plantation growth. 
Another survey could be launched one year after the plantations of interviewed farmers start 
producing. The objective would be to examine how the beginning of production in the rubber 
plantations affected the family farming system management. In order to obtain reliable data, 
monitoring of yields and incomes could be set in place. It would also be interesting to 
compare the income generated by rubber and by the other tree crops. 
As it was not possible to assess family incomes and expenditure during the first phase of 
survey implementation, monitoring could be set in place for some farmers with immature 
rubber plantations and it should be continued after the plantation starts to produce. For 
monitoring, it is important to take into consideration self-consumption. This monitoring 
would enable the ROPP to quantify the advantages derived by the farmers from the 
introduction of rubber farming. 
Ali this information should demonstrate the merits of rubber farming for Ghanaian 
smallholders. 
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Annex 1: Norms for labour requirements and costs of setting up and maintaining a 
rubber plantation - As per ROPP appraisal report by D. Simon/AFD/November 1998 
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Table 1: norms ofwork and rounds per hectare 
Work Man-day per round Number of rounds 
YearO Year1 . Year 2 Year3 Year4 Year6 Year6 
Row cleaning 2.5 8 12 9 7 5 4 2 
lnterrow slashing 4 2 3 3 2 2 2 1 
Pruninc 0.3 3 10 10 10 0 0 0 
Creeper cleaning 0.3 0 0 0 0 6 6 0 
Fertilisation 0 contra et contra et contra et 0 0 0 
Census and treatment ROU ROU ROU ROU ROU ROU ROU 
Replacement 2.7 1 1 0 0 0 0 0 
Boundary road cleaning 2 0 1 1 1 1 1 1 
.,. 
-
~ 
N 
Table 2: Total need · 
Work 
YEAR-1 
Linder-brushing 
Felling 
Buming (1 st and 2na) 
Piling (1 st and 2n°) 
Removal of wood (row clearing) 
S/TYEAR-1 
rt'EAR 0 
Lining and peaaina 
Holing 
Planting 
Cover crop 
Rowcleanino 
lnterrow slashino 
Pruning 
Census 
Replacement 
S/TYEARO 
Total cost setting up 
d d cost of sett' d maint · · hect 
Man-days per round Number of rounds Total man-days Cost to the farrner Rate of refunding IAmount refunded 
Cedis Yo Cedis 
Lump sum 357 143 60 214 286 
Lump sum 1 142 857 60 685 714 
Lump sum 85 714 60 51 428 
Lump sum 214 286 60 128 571 
Lump sum 357 143 60 214 286 
2 157 143 60 1294285 
6.5 92 857 60 55 714 
6.8 97143 60 58 286 
Contract 
0.5 7143 60 4 286 
2.5 8 20 285 714 60 171 428 
4 2 8 114 286 60 68 571 
0.3 3 0.9 12 857 60 7 714 
ROU 
2.7 1 2.7 38 571 60 23143 
45.4 648 571 389142 
2 805 714 1 683427 
~ 
V) 
Table 2 : 
Work 
YEAR1 
Row cleaning 
lnterrow slashing 
Pruning 
Boundary road cleaning 
Fertilisation 
Census and treatment 
Replacement 
~rr TOTAL YEAR 1 
YEAR2 
Row cleaning 
lnterrow slashing 
Pruning 
Boundarv road cleaning 
Fertilisation 
Census and treatment 
srr TOTAL YEAR 2 
YEAR3 
Row cleaning 
lnterrow slashing 
Pruning 
Boundary road cleaning 
Fertilisation 
Census and treatment 
srr TOTAL YEAR 3 
YEAR4 
Row cleaning 
Man-days per round Number of rounds 
2.5 12 
4 3 
0.3 10 
2 1 
2.7 1 
2.5 9 
4 3 
0.3 10 
2 1 
2.5 7 
4 2 
0.3 10 
2 1 
2.5 5 
Total man-days ~ost to the farmer Rate of refunding Amount refunded 
Cedis Cedis Cedis 
30 428 571 60 257 143 
12 171 428 60 102 857 
3 42 857 60 25 714 
2 28 571 60 17143 
Contra et 
ROU 
2.7 38 571 60 23143 
49.7 710 000 426 000 
22.5 321 428 50 160 714 
12 171 428 50 85 714 
3 42 857 50 21 428 
2 28 571 50 14 286 
Contra et 
ROU 
39.5 564 286 282143 
17.5 250 000 50 125 000 
8 114 286 50 57143 
3 42 857 50 21 428 
2 28 571 50 14 286 
Contra et 
ROU 
30.5 435 714 217 857 
12.5 178 571 30 53 571 
lnterrow slashing 4 2 8 114 287 30 34 286 
Boundary road cleanina 2 1 2 28 571 30 8 571 
Creeper cleanina 0.3 6 1.8 25 714 30 7 714 
Census and treatment ROU 
S/T TOTAL YEAR 4 24.3 347143 104 143 
YEAR5 
Row cleanina 2.5 4 10 142 857 30 42 857 
lnterrow slashina 4 2 8 114 286 30 34 286 
Boundarv road cleanlng 2 1 2 28 571 30 8 571 
Creeper cleanina 0.3 6 1.8 25 714 30 7 714 
Census and treatment ROU 
~/T TOTAL YEAR 5 21.8 311 428 93 428 
YEAR6 
Row cleaning 2.5 2 5 71 428 30 21 428 
lnterrow slashinc 4 1 4 57143 30 17 143 
Boundary road cleanina 2 1 2 28 571 30 8 571 
Census and treatment ROU 
S/T TOTAL YEAR 6 11 157 143 47143 
TOTAL YEAR -1 to 6 222.2 5 331 429 2 854143 
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Annex 2: Geographical distribution of the sample 
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Province Nb. cit. Freq. 
Western 20 45.5% 
Central 20 45.5% 
WestNyan 2 4.5% 
Central Western 1 2.3% 
Eastern 1 2.3% 
TOTALOBS. 44 100% 
District Nb. cit. Freq. 
NzemaEast 25 56.8% 
Ahanta West 10 22.7% 
Wassa West 8 18.2% 
Nposoh Wassa East 1 2.3% 
TOTALOBS. 44 100% 
Village Nb. cit. Freq. 
Ewoku 10 22.7% 
Yediyesele 11 25.0% 
Morrison Junction 4 9.1% 
Agy ambra 3 6.8% 
Ahura 2 4.5% 
Agona 2 4.5% 
Animakrom 2 4.5% 
Asuogya 2 4.5% 
Essamang 2 4.5% 
Simpa Dadwen 2 4.5% 
Ayiem 1 2.3% 
Kayank:ow Rd 1 2.3% 
Nsuaem 1 2.3% 
Nyame Bekyere 1 2.3% 
TOTALOBS. 44 100% 
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Annex 3: Human characteristics of the farms 
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Sex Nb. cit. Freq. 
Man 41 93.2% 
Woman 3 6.8% 
TOTALOBS. 44 100% 
Number wives Nb. cit. Freq. 
1 29 65 .9°/o 
2 10 22.7% 
morethan 2 5 11.4% 
TOTALOBS. 44 100% 
Minimum = 1, Maximum= 4 
Mean= 1.48 Standard deviation = 0.76 
Number wives / age less than 30 30 to 50 50to 65 65 or more TOTAL 
1 100% 76% 50.0% 40.0% 65.9% 
2 0.0% 24.0% 16.7% 40.0% 22.7% 
morethan 2 0.0% 0.0% 33.3% 20.0% 11.4% 
TOTAL 100% 100% 100% 100% 100% 
Number wives / chief eider or opinion Family secretary none TOTAL 
social functions leader 
1 3.3% 30.0% 3.3% 63.3% 100% 
2 10.0% 40.0% 0.0% 50.0% 100% 
morethan 2 20.0% 40.0% 0.0% 40.0% 100% 
TOTAL 6.7% 33.3% 2.2% 57.8% 100% 
Next ofkin Nb. cit. Freq. 
oldest son 16 36.4% 
other son 8 18.2% 
other dauizhter 2 4.5% 
Brother 10 22.7% 
Sister 3 6.8% 
Wife 2 4.5% 
Nephew 3 6.8% 
TOTALOBS. 44 100% 
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Next ofkin/sex man woman TOTAL 
oldest son 93.8% 6.3% 100% 
other son 100% 0.0% 100% 
other daugher 50.0% 50.00/o 100% 
Brother 100% 0.0% 100% 
Sister 100% 0.0% 100% 
Wife 100% 0.0% 100% 
Nephew 66.7% 33.3% 100% 
TOTAL 93 .2% 6.8% 100% 
Next of kin/age less than 30 30 to 50 50 to 65 65 or more TOTAL 
oldest son 6.3% 68.8% 25.0% 0.0% 100% 
other son 0.0% 37.5% 37.5% 25.0% 100% 
other daughter 0.0% 50.0% 0.0% 50.00/o 100% 
Brother 0.0% 70.0% 30.0% 0.0% 100% 
Sister 33.3% 66.7% 0.0% 0.0% 100% 
Wife 0.0% 0.0% 100% 0.0% 100% 
Nephew 0.0% 33.3% 0.0% 66.7% 100% 
TOTAL 4.5% 56.8% 27.3% 11.4% 100% 
Native Nb. cit. Freq. 
Native 30 68.2% 
non native 14 31.8% 
TOTALOBS. 44 100% 
Resident Nb. cit. Freq. 
permanent 35 79.5% 
non permanent 4 9.1% 
non resident 5 11.4% 
TOTALOBS. 44 100% 
Previous occupation Nb. cit. Freq. 
Farmer 17 38.6% 
craftsmanship 13 29.5% 
Civil servant 6 13.6% 
Office worker 4 9.1% 
Trader 1 2.3% 
GRELworker 1 2.3% 
Securitv 1 2.3% 
Student 1 2.3% 
TOTALOBS. 44 100% 
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Age Nb. cit. Freq. 
less than 30 2 4.5% 
30 to 50 25 56.8% 
50 to 65 12 27.3% 
65 or more 5 11.4% 
TOTALOBS. 44 100% 
Minimum = 26, Maximum= 99 
Mean= 48.36 Standard deviation = 14.23 
Education Nb. cit. Freq. 
no school 8 18.2% 
Primary school 7 15.9% 
secondary school 6 13.6% 
middle school 16 36.4% 
high school 1 2.3% 
more than high school 6 13 .6% 
TOTALOBS. 44 100% 
Education/sex man woman TOTAL 
no school 87.5% 12.5% 100% 
Primary school 85.7% 14.3% 100% 
secondary school 100% 0.0% 100% 
middle school 93.8% 6.3% 100% 
high school 100% 0.0% 100% 
more than high school 100% 0.0% 100% 
TOTAL 93.2% 6.8% 100% 
Social functions Nb. cit. Freq. 
Chief 3 6.8% 
elder or opinion leader 15 34.1% 
None 26 59.1% 
Family secretary 1 2.3% 
TOTALOBS. 44 
Social functions/age less than 30 30 to 50 50to 65 65 or more TOTAL 
Chief 0.0% 0.0% 66.7% 33.3% 100% 
elder or opinion leader 0.0% 46.7% 26.7% 26.7% 100% 
Family secretary 0.0% 100% 0.0% 0.0% 100% 
None 7.7% 65.4% 23.1% 3.8% 100% 
TOTAL 4.4% 55.6% 26.7% 13.3% 100% 
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Nb of persons dependent Nb. cit. Freq. 
5 or less 10 22.7% 
6to 9 15 34.1% 
10 to 15 11 25.0% 
more than 15 8 18.2% 
TOTALOBS. 44 100% 
Minimum = 2, Maximum = 31 
Mean= 9.98 Standard deviation = 5.92 
Note: when the farmer was a man, the number of persons dependent on him corresponded to 
the wives, the children (not yet married), some members of the family he was responsible for. 
When the farmer was a women, only her own children (not yet married) were counted. 
Nb persons in charge/social eider or Family 
chief .. TOTAL functions optruon secretary none leader 
5 or less persons 9.1% 27.3% 9.1% 54.5% 100% 
6 to 9 persons 0.0% 33.3% 0.0% 66.7% 100% 
10 to 15 persons 0.0% 27.3% 0.0% 72.7% 100% 
more than 15 persons 25.0% 50.0% 0.0% 25.0% 100% 
TOTAL 6.7% 33.3% 2.2% 57.8% 100% 
Number persons in charge/number 1 2 morethan 2 TOTAL 
wifes 
5 or less persons 90.0% 10.0% 0.0% 100% 
6 to 9 persons 93.3% 6.7% 0.0% 100% 
10 to 15 persons 54.5% 27.3% 18.2% 100% 
more than 15 persons 0.0% 62.5% 37.5% 100% 
TOTAL 65.9% 22.7% 11.4% 100% 
Nb persons in less than 30 30to 50 50 to 65 65 or more TOTAL 
charge/age 
5 or less persons 20.0% 50.0% 10.0% 20.0% 100% 
6 to 9 persons 0.0% 73.3% 26.7% 0.0% 100% 
10 to 15 persons 0.0% 54.5% 27.3% 18.2% 100% 
more than 15 persons 0.0% 37.5% 50.0% 12.5% 100% 
TOTAL 4.5% 56.8% 27.3% 11.4% 100% 
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Ho use Nb. cit. Freq. 
wooden bouse 2 4.5% 
mud bouse 26 59.1% 
concrete bouse 16 36.4% 
bamboo roof 12 27.3% 
sbeet metal roof 30 68.2% 
TOTALOBS. 44 
Equipment Nb. cit. Freq. 
electricity 21 47.7% 
radio 36 81.8% 
television 11 25.0% 
refrigerator 13 29.5% 
modem sitting room 14 31.8% 
none 7 15.9% 
TOTALOBS. 44 
Transport Nb. cit. Freq. 
bicycle 3 6.8% 
motor bike 1 2.3% 
car 1 2.3% 
minibus 9 20.5% 
truck 1 2.3% 
none 30 68.2% 
TOTALOBS. 44 
House/social fonctions chief elder or Family none TOTAL 
opinion leader secretary 
wooden bouse 0.0% 0.00/o 0.0% 100% 100% 
mud bouse 3.8% 34.6% 3.8% 57.7% 100% 
concrete bouse 11.8% 35.3% 0.0% 52.9% 100% 
bamboo roof 0.0% 8.3% 8.3% 83.3% 100% 
sheet metal roof 9.7% 45.2% 0.0% 45.2% 100% 
TOTAL 6.8% 34.1% 2.3% 56.8% 100% 
Equipment/social chief elder or Family none TOTAL 
fonctions opinion leader secretary 
electricity 9.1% 36.4% 0.0% 54.5% 100% 
radio 5.4% 37.8% 2.7% 54.1% 100% 
television 16.7% 33.3% 0.0% 50.0% 100% 
refrigerator 7.7% 30.8% 0.0% 61.5% 100% 
modem sitting room 7.1% 42.9°/o 0.0% 50.0% 100% 
none 14.3% 14.3% 0.0% 71.4% 100% 
TOTAL 8.6% 35.2% 1.0% 55.2% 100% 
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Transport/social 
chief eider or Family TOTAL functions opinion leader secretary 
none 
bicycle 0.0% 33.3% 0.0% 66.7% 100% 
motor bike 0.0% 0.0% 0.0% 100% 100% 
car 0.0% 100% 0.0% 0.0% 100% 
minibus 0.0% 22.2% 0.0% 77.8% 100% 
truck 0.0% 0.0% 0.0% 100% 100% 
none 9.7% 38.7% 3.2% 48.4% 100% 
TOTAL 6.5% 34.8% 2.2% 56.5% 100% 
Off-farm incarne Nb. cit. Freq. 
yes 23 52.3% 
no 21 47.7% 
TOTALOBS. 44 100% 
Off-farm incarne/age less than 30 30to 50 50 to 65 65 or more TOTAL 
OF income 0% 56% 41.7% 80% 52.3% 
no OF income 100% 44% 58.3% 20% 47.7% 
TOTAL 100% 100% 100% 100% 100% 
Working tirne off-farm Nb. cit. Freq. 
less than 7 2 9.5% 
7 to 14.00 5 23.8% 
14.00 to 21.00 5 23.8% 
21 .00 or more 9 42.9% 
TOTALOBS. 21 100% 
Minimum = 4, Maximum = 30 
Mean = 18.05 Standard deviation = 8.56 
Note : the farmers getting a pension allowance are not included. 
Working tirne farm/working less than 7 7to 14 14 to 21 21 or more TOTAL 
tirne off-farm 
less than 2.00 0.0% 0.0% 20.0% 80.0% 100% 
2.00 or 3.00 0.0% 100% 0.0% 0.0% 100% 
4.00 to 6.00 15.4% 15.4% 30.8% 38.5% 100% 
TOTAL 10.0% 20.0% 25.0% 45.0% 100% 
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Working period off-farm Nb. cit. Freq. 
January 15 8.3% 
February 18 10.0% 
Marcb 18 10.0% 
April 15 8.3% 
May 14 7.8% 
June 15 8.3% 
July 14 7.8% 
August 14 7.8% 
September 14 7.8% 
October 15 8.3% 
November 15 8.3% 
December 13 7.2% 
TOTALCIT. 180 100% 
Total off-farm income Nb. cit. Freq. 
less than 3000000 6 26.1% 
3000000 to 10000000 12 52.2% 
10000000 or more 5 21.7% 
TOTALCIT. 23 100% 
Minimum = 1080000, Maximum = 40400000 
Mean = 8826869.57 Standard deviation = 10739232.69 
Off-farm income/house wooden mud concrete bouse bouse hou se 
OF income 50.0% 42.3% 68.8% 
no OF income 50.00/o 57.7% 31.3% 
TOTAL 100% 100% 100% 
bamboo sheet metal 
roof roof 
41.7% 53.3% 
58.3% 46.7% 
100% 100% 
Off-farm modern 
income/equipment electricity radio television refrigerator Sitting none room 
OF income 61.9% 55.6% 54.5% 53.8% 71.4% 28.6% 
no OF income 38.1% 44.4% 45.5% 46.2% 28.6% 71.4% 
TOTAL 100% 100% 100% 100% 100% 100% 
Off-farm bicycle motorbike minibus truck income/transport car none 
OF income 33.3% 100% 100% 55.6% 0.0% 53.3% 
no OF income 66.7% 0.0% 0.0% 44.4% 100% 46.7% 
TOTAL 100% 100% 100% 100% 100% 100% 
TOTAL 
51.2% 
48.8% 
100% 
TOTAL 
56.9% 
43 .1% 
100% 
TOTAL 
53.3% 
46.7% 
100% 
55 
Main source of Nb. cit. Freq. 
mcome 
No answer 2 4.5% 
food crop 28 63.6% 
perennial crop 20 45.5% 
off-farm activity 8 18.2% 
TOTALOBS. 44 
Lo an Nb. cit. Freq. 
no opportunity 31 70.5% 
bank 6 13 .6% 
private loan 3 6.8% 
family loan 5 11.4% 
TOTALOBS. 44 
Loan/Off-farm OF income no OF income TOTAL 
mcome 
no opportunity 62.5% 76.2% 68.9°/o 
bank 25.0% 0.0% 13 .3% 
private loan 8.3% 4.8% 6.7% 
family loan 4.2% 19.0% 11.1% 
TOTAL 100% 100% 100% 
Credit 2003 Nb. cit. Freq. 
yes 9 20.5% 
no 35 79.5% 
TOTALOBS. 44 100% 
Use of the credit Nb. cit. Freq. 
No answer 35 79.5% 
coconut development project 1 2.3% 
small items farm equipt. 2 4.5% 
labour wages 6 13.6% 
TOTALOBS. 44 100% 
Kind of savings Nb. cit. Freq. 
no saving 32 72.7% 
home 3 6.8% 
bank Il 25.0% 
TOTALOBS. 44 
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Kind of savings/Off-farm OF income no OF income TOTAL 
mcome 
no saving 52.0% 90.5% 69.6% 
home 12.0% 0.0% 6.5% 
bank 36.0% 9.5% 23 .9% 
TOTAL 100% 100% 100% 
Savings 2003 Nb. cit. Freq. 
No answer 31 70.5% 
less than 1.000.000 5 11.4% 
1.000.000 to 5.000.000 5 11.4% 
more than 5. 000. 000 3 6.8% 
TOTALOBS. 44 100% 
Minimum = 0, Maximum = 7000000 
Mean= 2961538.85 Standard deviation = 2624733.95 
Minimum wage Ghana : 2 800 000 cedis/year 
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Animal farming Nb. cit. Freq. 
yes 7 15.9% 
no 37 84.1% 
TOTALOBS. 44 100% 
Presence food crops Nb. cit. Freq. 
FC 36 81.8% 
noFC 8 18.2% 
TOTALCIT. 44 100% 
Presence food crops/off-farm income OF income no OF income 
FC 78.3% 85.7% 
noFC 21.7% 14.3% 
TOTAL 100% 100% 
Presence food crops/total 3 to 10 10 to 30 30to 50 morethan 50 
land 
FC 78.9°/o 77.8% 
noFC 21.1% 22.2% 
TOTAL 100% 100% 
Presence food crops/Other CP only rubber 
FC 70.0% 
noFC 30.0% 
TOTAL 100% 
Area food crops Nb. cit. Freq. 
less than 1 14 38.9°/o 
1to2 16 44.4% 
2 to 3.5 3 8.3% 
3.50 or more 3 8.3% 
TOTALCIT. 36 100% 
Minimum= 0.13, Maximum= 4.65 
MeanMean = 1.33 Standard deviation = 1.04 
Area food crops/number wives 1 
less than 1 56.5% 
1to2 34.8% 
2 to 3.5 4.3% 
3.50 or more 4.3% 
TOTAL 100% 
100% 100% 
0.0% 0.0% 
100% 100% 
other tree crops TOTAL 
85.3% 81.8% 
14.7% 18.2% 
100% 100% 
2 morethan2 
12.5% 0.0% 
87.5% 20.0% 
0.0% 40.0% 
0.0% 40.0% 
100% 100% 
TOTAL 
81.8% 
18.2% 
100% 
TOTAL 
81.8% 
18.2% 
100% 
TOTAL 
38.9% 
44.4% 
8.3% 
8.3% 
100% 
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Area food crops/family labour less than 2 2to 4 
MOF MOF 
less than 1 55.6% 43 .8% 
1to2 33.3% 56.3% 
2 to 3.5 11.1% 0.0% 
3.50 or more 0.0% 0.0% 
TOTAL 100% 100% 
Area food crops/nb persans in 5 or less 6to 9 
charge persons persons 
less than 1 71.4% 54.5% 
1to2 28.6% 36.4% 
2 to 3.5 0.0% 9.1% 
3.50 or more 0.0% 0.0% 
TOTAL 100% 100% 
Function of food crops Nb. cit. Freq. 
sale 6 16.7% 
consumption 4 11.1% 
sale + consumption 26 72.2% 
TOTALCIT. 36 100% 
OtherCP Nb. cit. Freq. 
only rubber IO 22.7% 
other tree crops 34 77.3% 
TOTALCIT. 44 100% 
Other CP/Sex man woman TOTAL 
only rubber 17.1% 100% 22.7% 
other tree crops 82.9% 0.0% 77.3% 
TOTAL 100% 100% 100% 
Other CP/age less than 30 30 to 50 50to 65 
only rubber 100% 24.0% 8.3% 
other tree crops 0.0% 76.0% 91.7% 
TOTAL 100% 100% 100% 
Total land (ha) Nb. cit. Freq. 
3 to 10 19 43.2% 
IO to 30 18 40.9% 
30 to 50 4 9.1% 
more than 50 3 6.8% 
TOTALOBS. 44 100% 
Minimum= 3.00, Maximum= 106.00 
MeanMean = 20.44 Standard deviation = 20.87 
4to 8 more than TOTAL 
MOF 8MOF 
25.0% 0.0% 38.9% 
37.5% 33 .3% 44.4% 
25.0% 0.0% 8.3% 
12.5% 66.7% 8.3% 
100% 100% 100% 
10 to 15 morethan TOTAL 
persons 15 persons 
20.0% 12.5% 38.gc>/o 
50.0% 62.5% 44.4% 
10.0% 12.5% 8.3% 
20.0% 12.5% 8.3% 
100% 100% 100% 
65 or more TOTAL 
20.0% 22.7% 
80.0% 77.3% 
100% 100% 
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Total land/Sex man woman 
3 to 10 39.0% 100% 
10 to 30 43 .9% 0.0% 
30 to 50 9.8% 0.0% 
more than 50 7.3% 0.0% 
TOTAL 100% 100% 
Total land/age less than 30 30 to 50 
3 to 10 100% 52.0% 
10 to 30 0.0% 44.0% 
30to 50 0.0% 4.0% 
morethan 50 0.0% 0.0% 
TOTAL 100% 100% 
Total land/native native non native 
3 to 10 43.3% 42.9% 
10 to 30 40.0% 42.9% 
30 to 50 10.0% 7.1% 
morethan 50 6.7% 7.1% 
TOTAL 100% 100% 
Cultivated lands Nb. cit. Freq. 
(ha) 
less than 5.00 9 20.5% 
5.00 to 10.00 20 45.5% 
10.00 to 20.00 12 27.3% 
20.00 or more 3 6.8% 
TOTALOBS. 44 100% 
Minimum = 1.50, Maximum = 57.50 
MeanMean = 9.56 Standard deviation = 9.86 
TOTAL 
43.2% 
40.9% 
9.1% 
6.8% 
100% 
50 to 65 65 or more TOTAL 
33.3% 0.00/o 43.2% 
41.7% 40.00/o 40.9% 
16.7% 20.00/o 9.1% 
8.3% 40.0% 6.8% 
100% 100% 100% 
TOTAL 
43.2% 
40.9% 
9.1% 
6.8% 
100% 
Cultivated lands/total land 3 to 10 10 to 30 30 to 50 morethan 50 TOTAL 
less than 5 ha 31.6% 5.6% 25.0% 33 .3% 20.5% 
5 to 10 ha 63 .2% 38.9% 25.0% 0.0% 45.5% 
10 to 20 ha 5.3% 55.6% 25.0% 0.0% 27.3% 
20 ha or more 0.0% 0.0% 25.0% 66.7% 6.8% 
TOTAL 100% 100% 1000/o 100% 100% 
Cultivated lands/nb persans in 5 or less 6to9 10 to 15 morethan TOTAL 
charge persons persons persons 15 persons 
less than 5 ha 50.0% 6.7% 9.1% 25.0% 20.5% 
5 to 10 ha 50.0% 46.7% 54.5% 25.0% 45.5% 
lOto 20 ha 0.0% 40.0% 27.3% 37.5% 27.3% 
20 ha or more 0.0% 6.7% 9.1% 12.5% 6.8% 
TOTAL 100% 100% 100% 100% 100% 
61 
- - --.·~· 
Cultivated lands/family labour noMOF 1or2 3 to 5 more than 5 TOTAL 
less than 5 ha 33.3% 30.0% 14.3% 14.3% 20.5% 
5 to IO ha 33.3% 40.0% 57.1% 28.6% 45.5% 
IO to 20 ha 33.3% 30.0% 23.8% 28.6% 27.3% 
20 ha or more 0.0% 0.0% 4.8% 28.6% 6.8% 
TOTAL 100% 100% 100% 100% 100% 
Sufficient land now Nb. cit. Freq. 
Yes 18 40.9% 
No 26 59.1% 
TOTALOBS. 44 100% 
Sufficient land future Nb. cit. Freq. 
Yes IO 22.7% 
No 34 77.3% 
TOTALOBS. 44 100% 
Sufficient land now/native native non native TOTAL 
Yes 50.0% 21.4% 40.9°/o 
No 50.0% 78.6% 59.1% 
TOTAL 100% 100% 100% 
Sufficient land now/total land 3 to IO IO to 30 30 to 50 more than 50 TOTAL 
Yes 31 .6% 33.3% 100% 66.7% 40.9% 
No 68.4% 66.7% 0.0% 33.3% 59.1% 
TOTAL 100% 100% 100% 100% 100% 
Sufficient land future/native native non native TOTAL 
Yes 26.7% 14.3% 22.7% 
No 73.3% 85.7% 77.3% 
TOTAL 100% 100% 100% 
Sufficient land future/total 3 to 10 10 to 30 30 to 50 morethan 50 TOTAL 
land 
Yes 15.8% 22.2% 50.0% 33.3% 22.7% 
No 84.2% 77.8% 50.0% 66.7% 77.3% 
TOTAL 100% 100% 100% 100% 100% 
62 
Expansion Nb. cit. Freq. 
citrus 1 6.7% 
coco a 0 0.0% 
coconut 3 20.0% 
palm tree 1 6.7% 
peper 0 0.0% 
pineapple 1 6.7% 
rubber 2 13.3% 
teak 2 13.3% 
vegetables 3 20.0% 
any tree crop 2 13.3% 
TOTALCIT. 15 100% 
Working time farm Nb. Cit. Freq. 
No answer 1 2.3% 
less than 2.00 6 13.6% 
2.00 or 3.00 6 13.6% 
4.00 to 6.00 29 65.9% 
morethan 6 2 4.5% 
TOTALOBS. 44 100% 
Minimum = 0, Maximum = 7 
MeanMean = 4 .4 7 Standard deviation = 1. 96 
Working time farm/resident permanent non permanent non resident TOTAL 
less than 2.00 11.8% 25.0% 20.00/o 14.0% 
2.00 or 3.00 11.8% 25.0% 20.0% 14.0% 
4.00to 6.00 70.6% 50.0% 60.0% 67.4% 
morethan 6 5.9% 0.0% 0.0% 4.7% 
TOTAL 100% 100% 100% 100% 
Working time farm/o:ff-farm income OF income no OF income TOTAL 
less than 2.00 22.7% 4.8% 14.0% 
2.00 or 3.00 13.6% 14.3% 14.0% 
4.00 to 6.00 63 .6% 71.4% 67.4% 
morethan 6 0.00/o 9.5% 4.7% 
TOTAL 100% 100% 100% 
Family labour Nb. cit. Freq. 
noMOF 6 13.6% 
1or2 10 22.7% 
3 to 5 21 47.7% 
more than 5 7 15.9% 
TOTALCIT. 44 100% 
Minimum = 0, Maximum = 17 
MeanMean = 3.64 Standard deviation = 3.49 
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Family labour/nb persans in 5 or less 6to 9 10 to 15 morethan TOTAL 
charge persons persons persons 15 persons 
noMOF 40.0% 13.3% 0.0% 0.00/o 13.6% 
1or2 50.0% 26.7% 9.1% 0.0% 22.7% 
3 to 5 10.0% 60.0% 63.6% 50.0% 47.7% 
more than 5 0.0% 0.0% 27.3% 50.0% 15.9% 
TOTAL 100% 100% 100% 100% 100% 
Permanent workers Nb. cit. Freq. 
No answer 1 2.3% 
no permanent worker 32 72.7% 
1 3 6.8% 
2to4 6 13.6% 
5 or more 2 4.5% 
TOTALOBS. 44 100% 
Minimum = 0, Maximum= 6 
MeanMean = 0.77 Standard deviation = 1.54 
Permanent workers/age less than 30 30 to 50 50 to 65 65 or more TOTAL 
no permanent worker 100% 75.0% 75.0% 60.0% 74.4% 
1 0.0% 8.3% 0.0% 20.0% 7.0% 
2to4 0.0% 16.7% 16.7% 0.0% 14.0% 
5 or more 0.0% 0.0% 8.3% 20.0% 4.7% 
TOTAL 100% 100% 100% 100% 100% 
Permanent workers/off-farm income OF income no OF income TOTAL 
no permanent worker 59.1% 90.5% 74.4% 
1 13.6% 0.0% 7.0% 
2to 4 22.7% 4.8% 14.0% 
5 or more 4.5% 4.8% 4.7% 
TOTAL 100% 100% 100% 
Permanent less than 5 5to10ha 10 to 20 20 ha or TOTAL 
workers/cultivated lands ha ha more 
no permanent worker 77.8% 75.0% 72.7% 66.7% 74.4% 
1 0.0% 10.0% 0.0% 33.3% 7.0% 
2to 4 0.0% 15.0% 27.3% 0.0% 14.0% 
5 or more 22.2% 0.00/o 0.0% 0.0% 4.7% 
TOTAL 100% 100% 100% 100% 100% 
Mutual aid Nb. cit. Freq. 
Yes 15 34.1% 
No 29 65.9% 
TOTALOBS. 44 100% 
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Labour shortage Nb. cit. Freq. 
Yes 36 81.8% 
No 8 18.2% 
TOTALOBS. 44 100% 
Shortage period Nb. cit. Freq. 
January 8 13.3% 
February 12 20.0% 
March 8 13.3% 
April 6 10.0% 
May 10 16.7% 
June 7 11.7% 
Julv 4 6.7% 
August 2 3.3% 
September 1 1.7% 
October 0 0.0% 
November 1 1.7% 
December 1 1.7% 
TOTALCIT. 60 100% 
Whenlabour Nb. cit. Freq. 
shortage 
Family labour 12 33.3% 
1 work myself 8 22.2% 
Mutual aid 5 13.9°/o 
full time workers 3 8.3% 
Travel 4 11.1% 
pay higher wage 3 8.3% 
limited upkeep 1 2.8% 
TOTALCIT. 36 100% 
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Reasons for joining the project Nb. cit. Freq. 
income security in near future 37 84.1% 
income security in old age 20 45 .5% 
legacy for children 4 9.1% 
coconut disease 5 11.4% 
diversification 3 6.8% 
TOTALOBS. 44 
Extension rubber plantations Nb. cit. Freq. 
yes 41 93.2% 
no 2 4.5% 
no idea 1 2.3% 
TOTALOBS. 44 100% 
Constraints to extension Nb. cit. Freq. 
financial constraints 18 42.9% 
land constraints 7 16.7% 
workforce shortage 1 2.4% 
maximum area financed bv the proiect reached 14 33.3% 
no constraints 2 4.8% 
TOTALCIT. 42 100% 
Constraints to extension/native native non native TOTAL 
financial constraints 38.7% 54.5% 42.9% 
land constraints 16.1% 18.2% 16.7% 
workforce shortage 0.0% 9.1% 2.4% 
maximum area financed by the project reached 41.9% 9.1% 33.3% 
no constraints 3.2% 9.1% 4.8% 
TOTAL 100% 100% 100% 
Problem for establishment Nb. cit. Freq. 
financial difficulties 34 77.3% 
land acquisition 6 13.6% 
workforce shortage 4 9.1% 
No problem 5 11.4% 
TOTALOBS. 44 
Problems for non productive period Nb. cit. Freq. 
financial difficulties 39 88.6% 
workforce shortage 2 4.5% 
No problem 4 9.1% 
TOTALOBS. 44 
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Problem for establishment/native native non native TOTAL 
financial difficulties 68.8% 70.6% 69.4% 
land acquisition 12.5% 11 .8% 12.2% 
workforce shortage 6.3% 11.8% 8.2% 
No problem 12.5% 5.9% 10.2% 
TOTAL 100% 100% 100% 
Problems for non productive period/native native non native TOTAL 
financial difficulties 83.9°/o 92.9% 86.7% 
no problem 12.9% 0.0% 8.9% 
workforce shortage 3.2% 7.1% 4.4% 
TOTAL 100% 100% 100% 
Prefinancing Nb. cit. Freq. 
No answer 1 2.3% 
oil palm 6 13 .6% 
previous activities 23 52.3% 
family loan 7 15.9% 
other activity 8 18.2% 
TOTALOBS. 44 
Cashrefund Nb. cit. Freq. 
No answer 2 4.5% 
Rubber upkeep 42 95.5% 
support family 3 6.8% 
school fees 1 2.3% 
TOTALOBS. 44 
Total area rubber Nb. cit. Freq. 
less than 1.5 2 4.5% 
2 to 3.5 13 29.5% 
3.51to 4.50 13 29.5% 
4.51to6.00 6 13 .6% 
6.00 or more 10 22.7% 
TOTALOBS. 44 100% 
Minimum = 1, Maximum= 13 
Mean= 4.55 Standard deviation = 2.47 
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Area 2003 Nb. cit. Freq. 
(ha) 
No answer 30 68.2% 
less than 1 5 11.4% 
1or2 6 13.6% 
morethan 2 3 6.8% 
TOTALOBS. 44 100% 
Minimum= 0.25, Maximum= 3.50 
Mean = 1.46 Standard deviation = 1. 06 
F elling/ off-farm income OF income 
ROUf 0.0% 
family f 75 .0% 
hired labour f 50.0% 
TOTAL 53.8% 
F elling/family labour noMOF 1 or2 
ROUf 0.0% 100% 
family f 0.0% 50.0% 
hired labour f 12.5% 37.5% 
TOTAL 7.7% 46.2% 
Wood cutting/off-farm income OF income 
ROUw 66.7% 
family w 50.0% 
hired labour w 40.0% 
TOTAL 50.0% 
Wood cutting/family labour 1 or2 3 to 5 
ROUw 66.7% 33.3% 
familyw 25.0% 75.0% 
hired labour w 60.0% 40.0% 
TOTAL 50.0% 50.0% 
Hole dio-oino-/off-farm income OF income 
family h 40.0% 
hired labour h 66.7% 
TOTAL 57.1% 
Hole dio-oino- family labour noMOF 1 or2 
family h 0.0% 60.0% 
hired labour h 11.1% 33.3% 
TOTAL 7.1% 42.9% 
no OF income TOTAL 
100% 100% 
25.0% 100% 
50.0% 100% 
46.2% 100% 
3 to 5 TOTAL 
0.0% 100% 
50.0% 100% 
50.0% 100% 
46.2% 100% 
no OF income TOTAL 
33.3% 100% 
50.0% 100% 
60.0% 100% 
50.0% 100% 
TOTAL 
100% 
100% 
100% 
100% 
no OF income TOTAL 
60.0% 100% 
33.3% 100% 
42.9% 100% 
3 to 5 TOTAL 
40.0% 100% 
55.6% 100% 
50.0% 100% 
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Previous occupation Nb. cit. Freq. 
secondary forest 12 85.7% 
perennial crop 1 7.1% 
primary forest 1 7.1% 
TOTALCIT. 14 100% 
Total cost YO /social elder or Family none TOTAL 
functions opinion leader secretary 
less than 1 700 000.00 18.2% 9.1% 72.7% 100% 
more than 1 700 000 33.3% 0.0% 66.7% 100% 
TOTAL 21.4% 7.1% 71.4% 100% 
Total cost YO/nb persons in 5 or less 6to 9 10 to 15 more than 15 TOTAL 
charge persons persons persons persons 
less than 1 700 000.00 27.3% 27.3% 36.4% 9.1% 100% 
more than 1 700 000 33.3% 66.7% 0.0% 0.0% 100% 
TOTAL 28.6% 35.7% 28.6% 7.1% 100% 
Total cost YO/family labour noMOF 1 or2 3 to 5 TOTAL 
less than 1 700 000.00 9.1% 36.4% 54.5% 100% 
more than 1 700 000 0.0% 66.7% 33.3% 100% 
TOTAL 7.1% 42.9°/o 50.0% 100% 
Total cost YO/offfarm income OF income no OF income TOTAL 
less than 1 700 000.00 63 .6% 36.4% 100% 
more than 1 700 000 33.3% 66.7% 100% 
TOTAL 57.1% 42.9% 100% 
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Area2002 Nb. cit. Freq. 
No answer 19 43 .2% 
less than 1 2 4.5% 
1to2 17 38.6% 
morethan2 6 13.6% 
TOTALOBS. 44 100% 
Minimum= 0.15. Maximum= 4.50 
Mean= 1.61 Standard deviation = 0.93 
Cover crop YI Nb. cit. Freq. 
yes 6 24% 
no 19 76% 
TOTALOBS. 44 100% 
Labour YI Nb. cit. Freq. 
familv 6 24.0% 
hired 5 20.0% 
family + hired 13 52.0% 
family + sharecropper 1 4.0% 
TOTALCIT. 25 100% 
Labour Yl/family labour noMOF 1or2 
family 0.0% 16.7% 
hired 40.0% 20.0% 
family + hired 0.0% 53.8% 
family + sharecropper 100% 0.0% 
TOTAL 12.0% 36.0% 
Labour Yl/off-farm income OF income 
family 0.0% 
hired 80.0% 
family + hired 61.5% 
family + sharecropper 0.0% 
TOTAL 48.0% 
Rounds row cleaning YI Nb. cit. Freq. 
2or3 15 62.5% 
4 or 5 7 29.2% 
9 1 4.2% 
12 1 4.2% 
TOTALCIT. 24 100% 
Minimum = 2. Maximum = 12 
Mean= 3.58 Standard deviation = 2.32 
3 to 5 morethan 5 TOTAL 
50.0% 33.3% 100% 
40.0% 0.0% 100% 
30.8% 15.4% 100% 
0.0% 0.0% 100% 
36.0% 16.00/o 100% 
no OF income TOTAL 
100% 100% 
20.0% 100% 
38.5% 100% 
100% 100% 
52.0% 100% 
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Rounds interrow slashing YI Nb. cit. Freq. 
val= 1 1 4.3% 
val =2 6 26.1% 
val= 3 11 47.8% 
val=4 5 21.7% 
TOTALCIT. 23 100% 
Minimum = 1. Maximum = 4 
Mean= 2.87 Standard deviation = 0.81 
Rounds pruning YI Nb. cit. Freq. 
1 3 12.0% 
6 1 4.0% 
morethan 10 21 84.0% 
TOTALCIT. 25 100% 
Minimum = 1. Maximum = 24 
Mean= 18.60 Standard deviation = 8.56 
Rounds replacement YI Nb. cit. Freq. 
val= 1 2 50.0% 
val =2 2 50.0% 
TOTALCIT. 4 100% 
Minimum = 1. Maximum= 2 
Mean= 1.50 Standard deviation = 0.58 
Rounds row cleaning Yl/row family hired permanent TOTAL 
cleaning YI labour workers 
2or3 46.7% 53.3% 0.0% 100% 
4or 5 14.3% 71.4% 14.3% 100% 
9 100% 0.0% 0.0% 100% 
TOTAL 37.5% 58.3% 4.2% 100% 
Rounds interrow slashing family hired permanent TOTAL Yl/interrow slashing YI labour workers 
val= 1 0.0% 100% 0.0% 100% 
val =2 33.3% 66.7% 0.0% 100% 
val=3 27.3% 72.7% 0.0% 100% 
val=4 20.0% 60.00/o 20.0% 100% 
TOTAL 26.1% 69.6% 4.3% 100% 
Rounds pruning Yl/pruning YI family hired permanent TOTAL labour workers 
1 100% 0.0% 0.0% 100% 
6 100% 0.0% 0.0% 100% 
more than 10 76.2% 19.0% 4.8% 100% 
TOTAL 80.0% 16.0% 4.0% 100% 
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Rounds replacement family hired permanent TOTAL 
Yl/replacement Yl labour workers 
val= 1 0.0% 100% 0.0% 100% 
val =2 0.0% 100% 0.0% 100% 
TOTAL 0.0% 100% 0.0% 100% 
Man-days row cleaning/ha Yl Nb. cit. Freq. 
2.50 or less 2 14.3% 
2.50 to 6.00 2 14.3% 
6.00 to 10.00 4 28.6% 
10.00 or more 6 42.9% 
TOTALCIT. 14 100% 
Minimum = 1. Maximum= 40 
Mean= 10.36 Standard deviation = 9.97 
Man-days interrow slashing/ha Yl Nb. cit. Freq. 
4 or less 3 18.8% 
5 to 8 6 37.5% 
8 or more 7 43.8% 
TOTALCIT. 16 100% 
Minimum = 1. Maximum= 40 
Mean = 8.56 Standard deviation = 8.85 
Man-days pruning/ha/round Yl Nb. cit. Freq. 
Less than 5. OO 1 50.0% 
More than 10. OO 1 50.0% 
TOTALCIT. 2 100% 
Minimum = 4. Maximum= 10 
Mean= 7.00 Standard deviation = 4.24 
Man-days replacement/ha Yl Nb. cit. Freq. 
less than 3 1 25.0% 
3 to 6 1 25.0% 
6to 12 0 0.0% 
12 or more 2 50.0% 
TOTALCIT. 4 100% 
Minimum = 2. Maximum = 14 
Mean= 8.00 Standard deviation = 5.89 
Cost manday row cleaning Yl Nb. cit. Freq. 
Less than 10000 5 35.7% 
10000 to 14000 3 21.4% 
More than 14000 6 42.9% 
TOTALCIT. 14 100% 
Minimum = 7000. Maximum = 60000 
Mean = 18321.43 Standard deviation = 15618.78 
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Cost manday inter row slashing YI Nb. cit. Freq. 
Less than 10000 5 31.3% 
10000 to 14000 4 25% 
More than 14000 7 43 .8% 
TOTALCIT. 14 100% 
Minimum = 7000. Maximum = 100000 
Mean= 25062.50 Standard deviation = 30361.09 
Cost manday pruning YI Nb. cit. Freq. 
Less than 7000 1 25 .0% 
7000to 8400 2 50.0% 
More than 9600 1 25.0% 
TOTALCIT. 4 100% 
Minimum = 6000. Maximum= 10000 
Mean = 8000.00 Standard deviation = 1632.99 
Cost manday replacement YI Nb. cit. Freq. 
Less than 11000. OO 3 75.0% 
More than 15000.00 1 25.0% 
TOTALCIT. 4 100% 
Minimum = 9000. Maximum = 15000 
Mean= 11000.00 Standard deviation = 2708.01 
Total cost YI/social chief eider or Family none TOTAL 
fonctions opinion leader secretary 
no monetary cost 12.5% 25.0% 12.5% 50.0% 100% 
less than 426000.00 16.7% 16.7% 0.0% 66.7% 100% 
426000.00 to 710000.00 0.0% 50.0% 0.0% 50.0% 100% 
710000. OO or more 0.0% 30.0% 0.0% 70.0% 100% 
TOTAL 7.7% 26.9% 3.8% 61.5% 100% 
Total cost Yl/nb persans in 5 or less 6to 9 10 to 15 more than 15 TOTAL 
charge persons persons persons persons 
no monetarv cost 28.6% 14.3% 28.6% 28.6% 100% 
less than 426000.00 16.7% 16.7% 50.0% 16.7% 100% 
426000.00 to 710000.00 0.0% 100% 0.0% 0.0% 100% 
710000. OO or more 40.0% 40.0% 20.0% 0.0% 100% 
TOTAL 28.0% 32.0% 28.0% 12.0% 100% 
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Total cost Yl/family labour noMOF 1or2 3 to 5 morethan 5 TOTAL 
no monetary cost 14.3% 14.3% 42.9°/o 28.6% 100% 
less than 426000.00 0.0% 50.0% 16.7% 33.3% 100% 
426000.00 to 710000.00 0.0% 50.0% 50.0% 0.0% 100% 
710000. OO or more 20.0% 40.0% 40.0% 0.0% 100% 
TOTAL 12.0% 36.0% 36.0% 16.0% 100% 
Total cost Yl/off-farm income OF income no OF income TOTAL 
no monetary cost 0.0% 100% 100% 
less than 426000.00 50.0% 50.0% 100% 
426000.00 to 710000.00 100% 0.0% 100% 
710000. OO or more 70.0% 30.0% 100% 
TOTAL 48.0% 52.0% 100% 
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Area 2001 Nb. cit. Freq. 
Non réponse 27 61.4% 
less than 1 2 4.5% 
1to2 12 27.3% 
morethan 2 3 6.8% 
TOTALOBS. 44 100% 
Minimum= 0.50. Maximum= 4.50 
Mean= 1.66 Standard deviation = 0.96 
Cover crop Nb. cit. Freq. 
Y2 
yes 4 26.7% 
no 11 73.3% 
TOTALCIT. 15 100% 
LabourY2 Nb. cit. Freq. 
family 5 29.4% 
hired 1 5.9% 
familv + hired 11 64.7% 
TOTALCIT. 17 100% 
Labour Y2/social functions chief 
familv 20.0% 
hired 0.0% 
family + hired 9.1% 
TOTAL 11.8% 
Labour Y2/family labour noMOF 
family 0.0% 
hired 100% 
family + hired 0.0% 
TOTAL 5.9% 
eider or Family none TOTAL 
opinion leader secretarv 
20.0% 0.0% 60.0% 100% 
0.0% 0.0% 100% 100% 
54.5% 0.0% 36.4% 100% 
41.2% 0.0% 47.1% 100% 
1 or2 3 to 5 morethan 5 TOTAL 
20.0% 60.0% 20.0% 100% 
0.0% 0.0% 0.0% 100% 
36.4% 36.4% 27.3% 100% 
29.4% 41.2% 23 .5% 100% 
Labour Y2/off-farm incarne OF income no OF income TOTAL 
family 40.0% 
hired 100% 
family + hired 63 .6% 
TOTAL 58.8% 
Labour Y2/total area rubber · less than 4 
family 40.0% 
hired 0.0% 
family + hired 9.1% 
TOTAL 17.6% 
60.0% 
0.0% 
36.4% 
41.2% 
between 4 and 6 
60.0% 
100% 
36.4% 
47.1% 
100% 
100% 
100% 
100% 
6 or more TOTAL 
0.0% 100% 
0.0% 100% 
54.5% 100% 
35.3% 100% 
CTRAD-DTST 
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Rounds row cleaning Y2 Nb. cit. Freq. 
val= 3 8 47.1% 
val =4 8 47.1% 
val= 5 1 5.9% 
TOTALCIT. 17 100% 
Minimum= 3. Maximum= 5 
Mean= 3.59 Standard deviation = 0.62 
Rounds interrow slashing Y2 Nb. cit. Freq. 
val =2 5 29.4% 
val= 3 6 35.3% 
val=4 6 35.3% 
TOTALCIT. 17 100% 
Minimum = 2. Maximum= 4 
Mean= 3.06 Standard deviation = 0.83 
Rounds pruning Y2 Nb. cit. Freq. 
Lessthan 6 1 5.9°/o 
De 12à 14 5 29.4% 
Plus de 16 11 64.7% 
TOTALCIT. 17 100% 
Minimum = 4. Maximum= 24 
Mean= 19.29 Standard deviation = 6.82 
Rounds replacement Y2 Nb. cit. Freq. 
val = 1 16 94.1% 
val=2 1 5.9°/o 
TOTALCIT. 17 100% 
Minimum = 1. Maximum= 2 
Mean= 1.06 Standard deviation = 0.24 
Rounds boundary road cleaning Y2 Nb. cit. Freq. 
val= 1 5 41.7% 
val =2 2 16.7% 
val =3 2 16.7% 
val=4 3 25.0% 
TOTALCIT. 12 100% 
Minimum = 1. Maximum= 4 
Mean = 2.25 Standard deviation = 1.29 
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Rounds row cleaning Y2/row cleaning family hired labour permanent TOTAL 
Y2 workers 
val=3 62.5% 37.5% 0.0% 100% 
val =4 45.5% 45.5% 9.1% 100% 
val= 5 0.0% 100% 0.0% 100% 
TOTAL 50.0% 45.0% 5.0% 100% 
Rounds interrow slashing family hired permanent TOTAL 
Y2/interrow slashing Y2 labour workers 
val =2 40.0% 60.0% 0.0% 100% 
val =3 66.7% 33.3% 0.0% 100% 
val =4 37.5% 50.0% 12.5% 100% 
TOTAL 47.4% 47.4% 5.3% 100% 
Rounds pruning Y2/pruning Y2 family permanent workers TOTAL 
Less than 6 100% 0.0% 100% 
12 to 14 80.0% 20.00/o 100% 
Morethan 16 100% 0.0% 100% 
TOTAL 94.1% 5.9% 100% 
Rounds replacement family hired labour permanent workers TOTAL Y2/replacement Y2 
val= 1 70.6% 23 .5% 5.9% 100% 
val=2 100% 0.0% 0.0% 100% 
TOTAL 72.2% 22.2% 5.6% 100% 
Rounds boundary road cleaning family hired permanent TOTAL Y2/boundary road cleaning Y2 labour workers 
val= 1 20.0% 80.0% 0.0% 100% 
val =2 0.0% 50.0% 50.0% 100% 
val= 3 50.00/o 50.0% 0.0% 100% 
val =4 66.7% 0.0% 33.3% 100% 
TOTAL 33.3% 50.0% 16.7% 100% 
Manday row cleaning/ha Y2 Nb. cit. Freq. 
less than 6 2 22.2% 
8 to 14 3 33.3% 
14 to 27 3 33 .3% 
27 or more 1 11.1% 
TOTALCIT. 9 100% 
Minimum = 5. Maximum= 40 
Mean = 13 .67 Standard deviation = 10.52 
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Man-days interrow slashing/ha Y2 Nb. cit. Freq. 
Less than 6. OO 2 22.2% 
6.00 to IO.OO 2 22.2% 
0.00 to 14.00 2 22.2% 
14.00 or more 3 33.3% 
TOTALCIT. 9 100% 
Minimum = 4. Maximum= 40 
Mean = 13.00 Standard deviation = 10.74 
Man-days replacement/ha Y2 Nb. cit. Freq. 
less than 3. OO 2 40.0% 
3.00 to 5.00 1 20.0% 
5.00 to 7.00 1 20.0% 
13.00 or more 1 20.0% 
TOTALCIT. 5 100% 
Minimum = 1. Maximum= 14 
Mean = 5.20 Standard deviation = 5.17 
Man-days boundary road cleaning/ha Nb. cit. Freq. 
Y2 
2 or less 2 33.3% 
3 to 4 0 0.0% 
4to 6 1 16.7% 
6 to 10 0 0.0% 
10 or more 3 50.0% 
TOTALCIT. 6 100% 
Minimum = 1. Maximum= 20 
Mean= 9.00 Standard deviation = 7.80 
Cost manday row cleaning Y2 Nb. cit. Freq. 
Less than 5000 1 11.1 
% 
7000 to 8000 2 22.2% 
8000 to 9000 1 11.1% 
More than 10000 5 55.6% 
TOTALCIT. 9 100% 
Minimum = 4000. Maximum = 12000 
Mean= 8666.67 Standard deviation = 2397.92 
Cost manday interrow slashing Y2 Nb. cit. Freq. 
Less than 14000.00 7 77.8% 
14000. OO or more 2 22.2% 
TOTALCIT. 9 100% 
Minimum = 6800. Maximum= 21400 
Mean= 10988.89 Standard deviation = 5028.53 
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Cost manday replacement Y2 Nb. cit. Freq. 
Less than 14000. OO 2 50.0% 
14000. OO or more 2 50.0% 
TOTALCIT. 4 100% 
Minimum= 10000. Maximum = 37500 
Mean = 20375.00 Standard deviation = 13186.96 
Cost manday boundary road cleaning Y2 Nb. cit. Freq. 
Less than 14000. OO 4 66.7% 
14000. OO or more 2 33 .3% 
TOTALCIT. 6 100% 
Minimum= 7000. Maximum= 15000 
Mean= 10666.67 Standard deviation = 3614.78 
Total cost Y2/social functions chief eider or opinion none TOTAL 
leader 
no monetary cost 33 .3% 16.7% 50.0% 100% 
less than 282000.00 0.0% 100% 0.0% 100% 
282000.00 to 564000.00 0.00/o 33.3% 66.7% 100% 
564000.00 or more 0.0% 57.1% 42.9% 100% 
TOTAL 11.8% 41.2% 47.1% 100% 
Total cost Y2/nb persons in 5 or less 6to 9 10 to 15 morethan TOTAL 
charge persons persons persons 15 persons 
no monetary cost 16.7% 16.7% 16.7% 50.0% 100% 
less than 282000.00 100% 0.00/o 0.0% 0.0% 100% 
282000.00 to 564000.00 33.3% 0.0% 33 .3% 33.3% 100% 
564000.00 or more 14.3% 71.4% 14.3% 0.0% 100% 
TOTAL 23.5% 35.3% 17.6% 23 .5% 100% 
Total cost Y2/family labour noMOF 1or2 3 to 5 more than 5 TOTAL 
no monetarv cost 0.0% 16.7% 50.00/o 33.3% 100% 
less than 282000.00 0.0% 100% 0.0% 0.0% 100% 
282000.00 to 564000.00 0.0% 33.3% 0.0% 66.7% 100% 
564000.00 or more 14.3% 28.6% 57.1% 0.0% 100% 
TOTAL 5.9% 29.4% 41.2% 23.5% 100% 
Total cost Y2/off-farm income OF income no OF income TOTAL 
no monetary cost 33.3% 66.7% 100% 
less than 282000.00 100% 0.0% 100% 
282000.00 to 564000.00 66.7% 33.3% 100% 
564000.00 or more 71.4% 28.6% 100% 
TOTAL 58.8% 41.2% 100% 
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Area2000 Nb. cit. Freq. 
No answer 31 70.5% 
less than 1 1 2.3% 
1to2 10 22.7% 
morethan2 2 4.5% 
TOTALOBS. 44 100% 
Minimum= 0.25. Maximum= 2.25 
Mean= 1.58 Standard deviation = 0.54 
LabourY3 Nb. cit. Freq. 
family 3 23 .1% 
hired 1 7.7% 
family + hired 8 61.5% 
family + sharecropper 1 7.7% 
TOTALCIT. 13 100% 
Labour Y3/family labour noMOF 
family 0.0% 
hired 100% 
family + hired 0.0% 
family + sharecropper 0.0% 
TOTAL 7.7% 
1or2 3 to 5 
33.3% 0.0% 
0.00/o 0.0% 
12.5% 75.0% 
0.0% 100% 
15.4% 53.8% 
Labour Y3/off-farm OF income no OF income 
mcome 
family 66.7% 33 .3% 
hired 100% 0.0% 
family + hired 50.0% 50.0% 
family + sharecropper 0.0% 100% 
TOTAL 53.8% 46.2% 
Rounds row cleaning Y3 Nb. cit. Freq. 
val =2 1 7.7% 
val=3 5 38.5% 
val =4 6 46.2% 
val= 5 1 7.7% 
TOTALCIT. 13 100% 
Minimum = 2. Maximum= 5 
Mean= 3.54 Standard deviation = 0.78 
more than 5 TOTAL 
66.7% 100% 
0.0% 100% 
12.5% 100% 
0.0% 100% 
23.1% 100% 
TOTAL 
100% 
100% 
100% 
100% 
100% 
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Rounds interrow slashing Y3 Nb. cit. Freq. 
val=2 6 46.2% 
val= 3 1 7.7% 
val=4 5 38.5% 
val= 5 1 7.7% 
TOTALCIT. 13 100% 
Minimum= 2. Maximum= 5 
Mean= 3.08 Standard deviation = 1.12 
Rounds pruning Nb. cit. Freq. 
Y3 
Less than 8 1 7.7% 
12 to 14 6 46.2% 
Morethan 18 6 46.2% 
TOTALCIT. 13 100% 
Minimum = 6. Maximum= 24 
Mean= 17.08 Standard deviation = 6.86 
Rounds boundary road cleaning Y3 Nb. cit. Freq. 
val= 1 1 14.3% 
val =2 3 42.9% 
val =3 2 28.6% 
val =4 1 14.3% 
TOTALCIT. 7 100% 
Minimum = 1. Maximum= 4 
Mean= 2.43 Standard deviation = 0.98 
Rounds row cleaning family hired Share- permanent TOTAL Y3/row cleaning Y3 labour croppers workers 
val=2 0.0% 100% 0.0% 0.0% 100% 
val=3 37.5% 25.0% 12.5% 25.0% 100% 
val=4 50.0% 33 .3% 0.0% 16.7% 100% 
val= 5 0.0% 100% 0.0% 0.0% 100% 
TOTAL 37.5% 37.5% 6.3% 18.8% 100% 
Rounds interrow 
hired Share-
slashing Y3/interrow family permanent TOTAL labour croppers workers 
slashing Y3 
val =2 12.5% 62.5% 12.5% 12.5% 100% 
val = 3 50.0% 0.0% 0.0% 50.0% 100% 
val =4 60.0% 20.0% 0.0% 20.0% 100% 
val= 5 0.0% 100% 0.0% 0.0% 100% 
TOTAL 31.3% 43 .8% 6.3% 18.8% 100% 
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Rounds pruning family hired permanent workers TOTAL 
Y3/pruning Y3 labour 
Less than 8 100% 0.0% 0.0% 100% 
12 to 14 71.4% 14.3% 14.3% 100% 
Morethan 18 100% 0.0% 0.0% 100% 
TOTAL 85.7% 7.1% 7.1% 100% 
Rounds boundary road cleaning family hired permanent TOTAL Y3/boundary road cleaning Y3 labour workers 
val= 1 0.0% 0.0% 100% 100% 
val =2 0.0% 66.7% 33.3% 100% 
val=3 50.0% 50.0% 0.0% 100% 
val=4 1000/o 0.0% 0.0% 100% 
TOTAL 28.6% 42.9% 28.6% 100% 
Man-days row cleaning/ha Y3 Nb. cit. Freq. 
less than 6.00 1 16.7% 
6.00 to 20.00 2 33.3% 
20.00 to 30.00 2 33 .3% 
50.00 or more 1 16.7% 
TOTALCIT. 6 100% 
Minimum= 4. Maximum= 68 
Mean= 21.67 Standard deviation = 23.61 
Man-days interrow slashing/ha Y3 Nb. cit. Freq. 
4 or less 2 28.6% 
5 to 20 2 28.6% 
20 or more 3 42.9% 
TOTALCIT. 7 100% 
Minimum = 2. Maximum= 68 
Mean= 18.86 Standard deviation = 22.80 
Man-days pruning/ha Y3 Nb. cit. Freq. 
val= 1 1 100% 
TOTALCIT. 1 100% 
Man-days boundary road cleaning/ha Y3 Nb. cit. Freq. 
less than 6.00 1 33.3% 
11. OO or more 2 66.7% 
TOTALCIT. 3 100% 
Minimum= 5. Maximum= 12 
Mean= 9.67 Standard deviation = 4.04 
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Cost manday row cleaning Y3 Nb. cit. Freq. 
Less than 5000.00 1 16.7% 
6000.00 to 7000.00 2 33 .3% 
8000. OO to 9000. OO 1 16.7% 
Plus de 10000.00 2 33 .3% 
TOTALCIT. 6 100% 
Minimum = 4000. Maximum= 10000 
Mean = 7483.33 Standard deviation = 2413.64 
Cost manday interrow slashing Y3 Nb. cit. Freq. 
Less than 14000 6 85.7% 
14000 or more 1 14.3% 
TOTALCIT. 7 100% 
Minimum = 4000. Maximum= 25000 
Mean= 10828.57 Standard deviation = 6614.81 
Cost manday pruning Y3 Nb. cit. Freq. 
val = 12000 1 100% 
TOTALCIT. 1 100% 
Cost manday boundary road cleaning Y3 Nb. cit. Freq. 
Less than 14000. OO 1 33.3% 
14000. OO or more 2 66.7% 
TOTALCIT. 3 100% 
Minimum = 4200. Maximum= 15000 
Mean= 11400.00 Standard deviation = 6235.38 
Total cost Y3/social functions chief eider or opinion leader none TOTAL 
no monetarv cost 16.7% 16.7% 66.7% 100% 
less than 218000.00 0.0% 0.0% 100% 100% 
218000.00 to 436000.00 0.0% 0.0% 100% 100% 
436000.00 or more 0.0% 60.0% 40.0% 100% 
TOTAL 7.7% 30.8% 61.5% 100% 
Total cost Y3/nb persans in 5 or less 6to 9 10 to 15 morethan TOTAL 
charge persons persons persons 15 persons 
no monetarv cost 16.7% 16.7% 33.3% 33 .3% 100% 
less than 218000.00 0.0% 100% 0.0% 0.0% 100% 
218000.00 to 436000.00 0.0% 0.0% 100% 0.0% 100% 
436000. 00 or more 0.0% 80.0% 20.0% 0.0% 100% 
TOTAL 7.7% 46.2% 30.8% 15.4% 100% 
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Total cost Y3/family labour noMOF 1or2 3 to 5 more than 5 TOTAL 
no monetary cost 16.7% 16.7% 33.3% 33.3% 100% 
less than 218000.00 0.0% 100% 0.0% 0.0% 100% 
218000.00 to 436000.00 0.0% 0.0% 0.0% 100% 100% 
436000.00 or more 0.0% 0.0% 100% 0.0% 100% 
TOTAL 7.7% 15.4% 53.8% 23.1% 100% 
Total cost Y3/off-farm income OF income no OF income TOTAL 
no monetary cost 66.7% 33.3% 100% 
less than 218000.00 0.0% 100% 100% 
218000.00 to 436000.00 100% 0.0% 100% 
436000.00 or more 40.0% 60.0% 100% 
TOTAL 53.8% 46.2% 100% 
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Area 1999 Nb. cit. Freq. 
No answer 22 50.0% 
less than 1 1 2.3% 
1to2 19 43.2% 
mod 4 2 4.5% 
TOTALOBS. 44 100% 
Minimum= 0.75. Maximum= 2.25 
Mean = 1.41 Standard deviation = 0.41 
LabourY4 Nb. cit. Freq. 
family 3 13.6% 
hired 4 18.2% 
family + hired 15 68.2% 
TOTALCIT. 22 100% 
Labour Y 4/family labour noMOF 
family 0.0% 
hired 75.0% 
family + hired 6.7% 
TOTAL 18.2% 
1or2 3 to 5 more than 5 TOTAL 
33.3% 33.3% 33.3% 100% 
25.0% 0.0% 0.0% 100% 
20.0% 46.7% 26.7% 100% 
22.7% 36.4% 22.7% 100% 
Labour Y 4/off-farm incarne OF income no OF income TOTAL 
family 66.7% 33.3% 100% 
hired 100% 0.0% 100% 
family + hired 40.0% 60.0% 100% 
TOTAL 54.5% 45.5% 100% 
Rounds row cleaning Y 4 Nb. cit. Freq. 
val =2 2 9.1% 
val =3 11 50.00/o 
val = 4 9 40.9% 
TOTALCIT. 22 100% 
Minimum = 2. Maximum = 4 
Mean= 3.32 Standard deviation = 0.65 
Rounds interrow slashing Y 4 Nb. cit. Freq. 
val =2 3 13 .6% 
val = 3 13 59.1% 
val = 4 6 27.3% 
TOTALCIT. 22 100% 
Minimum = 2. Maximum= 4 
Mean = 3 .14 Standard deviation = O. 64 
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Rounds pruning Y 4 Nb. cit. Freq. 
Less than 4 1 4.8% 
6to 8 1 4.8% 
12 to 14 7 33.3% 
Morethan 14 12 57.1% 
TOTALCIT. 21 100% 
Minimum = 2. Maximum= 52 
Mean= 19.43 Standard deviation = 10.40 
Rounds boundary road cleaning Y 4 Nb. cit. Freq. 
val= 1 5 45.5% 
val =2 1 9.1% 
val =3 4 36.4% 
val=4 1 9.1% 
TOTALCIT. Il 100% 
Minimum = 1. Maximum= 4 
Mean= 2.09 Standard deviation = 1.14 
Rounds row cleaning Y 4/row family hired permanent workers TOTAL 
cleaning Y4 labour 
val=2 50.0% 50.0% 0.0% 100% 
val=3 25.0% 58.3% 16.7% 100% 
val =4 30.0% 50.0% 20.0% 100% 
TOTAL 29.2% 54.2% 16.7% 100% 
Rounds interrow slashing family hired permanent workers TOTAL Y 4/interrow slashing Y 4 labour 
val =2 0.0% 100% 0.0% 100% 
val= 3 28.6% 42.9% 28.6% 100% 
val =4 42.9% 57.1% 0.0% 100% 
TOTAL 29.2% 54.2% 16.7% 100% 
Rounds pruning Y 4/pruning Y 4 family permanent workers TOTAL 
Less than 4 100% 0.0% 100% 
6to 8 100% 0.00/o 100% 
12 to 14 42.9% 57.1% 100% 
Morethan 14 100% 0.0% 100% 
TOTAL 81.00/o 19.0% 100% 
Rounds boundary road cleaning family hired permanent workers TOTA 
Y 4/boundary road cleaning Y 4 labour L 
val= 1 0.0% 100% 0.0% 100% 
val =2 0.0% 100% 0.0% 100% 
val = 3 50.0% 25.0% 25.0% 100% 
val =4 100% 0.0% 0.0% 100% 
TOTAL 27.3% 63.6% 9.1% 100% 
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Man-days row cleaning/ha/round Y 4 Nb. cit. Freq. 
less than 4. 00 1 7.7% 
4.00 to 8.00 4 30.8% 
8.00 to 11.00 4 30.8% 
11. OO or more 4 30.8% 
TOTALCIT. 13 100% 
Minimum = 3. Maximum = 14 
Mean = 8.46 Standard deviation = 3 .69 
Man-days interrow slashing/ha/round Nb. cit. Freq. 
Y4 
less than 4.00 1 7.7% 
4.00 to 6.00 2 15.4% 
6.00 to IO.OO 4 30.8% 
10.00 or more 6 46.2% 
TOTALCIT. 13 100% 
Minimum = 3. Maximum= 14 
Mean = 9. OO Standard deviation = 3. 46 
Man-days boundary road cleaning/ha/round Y 4 Nb. cit. Freq. 
less than 4.00 3 42.9% 
4.00 to 6.00 1 14.3% 
12.00 or more 3 42.9% 
TOTALCIT. 7 100% 
Minimum = 3. Maximum= 21 
Mean = 8.71 Standard deviation = 7.09 
Cost manday row cleaning Y 4 Nb. cit. Freq. 
Less than 14000. OO Il 84.6% 
14000. OO or more 2 15.4% 
TOTALCIT. 13 100% 
Minimum = 4000. Maximum= 21000 
Mean = 9984.62 Standard deviation = 4452.50 
Cost manday interrow slashing Y 4 Nb. cit. Freq. 
less than 14000.00 IO 76.9% 
14000. OO or more 3 23.1% 
TOTALCIT. 13 100% 
Minimum= 1050. Maximum= 25000 
Mean= I0042.3 l Standard deviation = 6045.03 
Cost manday boundary road cleaning Y 4 Nb. cit. Freq. 
Less than 14000. OO 4 57.1% 
14000. OO or more 3 42.9% 
TOTAL CIT. 7 100% 
Minimum = 7000. Maximum = 15000 
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Mean= 11714.29 Standard deviation = 3450.33 
Total cost Y4/social functions chief elder or opinion leader none TOTAL 
no monetarv cost 14.3% 28.6% 57.1% 100% 
less than 104000.00 0.0% 0.0% 100% 100% 
104000.00 to 347000.00 0.0% 66.7% 33.3% 100% 
347000.00 or more 9.1% 45.5% 45.5% 100% 
TOTAL 8.7% 39.1% 52.2% 100% 
Total cost Y 4/nb persons in 5 or less 6to 9 10 to 15 morethan TOTAL 
charge - persons persons persons 15 persons 
no monetary cost 0.0% 42.9% 14.3% 42.90/o 100% 
less than 104000.00 0.0% 50.0% 50.0% 0.0% 100% 
104000.00 to 347000.00 33.3% 66.7% 0.0% 0.0% 100% 
347000.00 or more 30.0% 30.0% 30.0% 10.0% 100% 
TOTAL 18.2% 40.9% 22.7% 18.2% 100% 
Total cost Y 4/family labour noMOF 1or2 3 to 5 morethan 5 TOTAL 
no monetary cost 28.6% 14.3% 28.6% 28.6% 100% 
less than 104000.00 0.0% 50.0% 50.0% 0.0% 100% 
104000.00 to 347000.00 0.0% 33.3% 66.7% 0.0% 100% 
347000.00 or more 20.0% 20.0% 30.0% 30.0% 100% 
TOTAL 18.2% 22.7% 36.4% 22.7% 100% 
Total cost Y4/off-farm income OF income no OF income TOTAL 
no monetarv cost 71.4% 28.6% 100% 
less than 104000.00 0.0% 100% 100% 
104000.00 to 347000.00 100% 0.0% 100% 
347000.00 or more 40.0% 60.0% 100% 
TOTAL 54.5% 45.5% 100% 
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Area 1998 Nb. cit. Freq. 
No answer 21 47.7% 
less than 1 2 4.5% 
1to2 18 40.9% 
morethan 2 3 6.8% 
TOTALOBS. 44 100% 
Minimum= 0.50. Maximum= 2.50 
Mean= 1.47 Standard deviation = 0.57 
Labour Y5 Nb. cit. Freq. 
family 4 18.2% 
hired 9 40.9% 
family + hired 9 40.9% 
TOTALCIT. 22 100% 
Labour Y5/family labour noMOF 
family 0.0% 
hired 44.4% 
family + hired 0.0% 
TOTAL 18.2% 
labour Y5/off-farm income 
family 
hired 
family + hired 
TOTAL 
Rounds row cleaning Y5 Nb. cit. 
Less than 4 15 
Va1=4 7 
Morethan4 1 
TOTALCIT. 23 
Minimum = O. Maximum= 18 
Mean = 3. 65 Standard deviation = 3 .28 
Rounds interrow slashing Y 5 Nb. cit. 
1 or less 2 
Val=2 3 
3 or more 18 
TOTALCIT. 23 
Minimum = O. Maximum = 4 
Mean = 2.87 Standard deviation = 0.97 
1or2 3 to 5 
0.00/o 50.0% 
11.1% 33.3% 
22.2% 44.4% 
13.6% 40.9% 
OF income 
25.0% 
33.3% 
77.8% 
50.0% 
Freq. 
65.2% 
30.4% 
4.3% 
100% 
Freq. 
8.7% 
13 .0% 
78.3% 
100% 
morethan 5 TOTAL 
50.0% 100% 
11.1% 100% 
33 .3% 100% 
27.3% 100% 
no OF income TOTAL 
75.0% 100% 
66.7% 100% 
22.2% 100% 
50.0% 100% 
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Rounds boundary road cleaning YS Nb. cit. Freq. 
1 or less 3 30.0% 
3.00 or more 7 70.0% 
TOTALCIT. 10 100% 
Minimum = O. Maximum = 4 
Mean= 2.40 Standard deviation = 1.26 
Rounds creeper cleaning YS Nb. cit. Freq. 
Val = O 1 16.7% 
3 or more 5 83.3% 
TOTALCIT. 6 100% 
Minimum =O. Maximum= 4 
Mean= 2.67 Standard deviation = 1.37 
Rounds row cleaning YS/row family hired permanent workers TOTAL 
cleaning YS labour 
Less than 4 26.7% 40.0% 33 .3% 100% 
Val = 4 42.9°/o 57.1% 0.0% 100% 
Morethan4 0.0% 100% 0.0% 100% 
TOTAL 30.4% 47.8% 21.7% 100% 
Rounds interrow slashing family hired permanent workers TOTAL YS/interrow slashing YS labour 
1 or less 0.0% 100% 0.0% 100% 
Val = 2 0.0% 66.7% 33.3% 100% 
3.00 or more 42.1% 36.8% 21.1% 100% 
TOTAL 34.8% 43.5% 21.7% 100% 
Roundsboundaryroad 
hired 
cleaning YS/boundary road family labour permanent workers TOTAL 
cleaning YS 
1 or less 0.0% 100% 0.0% 100% 
3.00 or more 71.4% 14.3% 14.3% 100% 
TOTAL 55.6% 33 .3% 11.1% 100% 
Rounds creeper cleaning YS/creeper family permanent worker TOTAL 
cleaning YS 
3 or more 80.0% 20.0% 100% 
TOTAL 80.0% 20.0% 100% 
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Man-days row cleaning/ha Y5 Nb. cit. Freq. 
less than 3.00 I 9.I% 
3.00 to 6.00 2 I8.2% 
6.00 to 8.00 I 9.I% 
8.00 to IO.OO 3 27.3% 
IO. OO or more 4 36.4% 
TOTALCIT. Il IOO% 
Minimum= 2. Maximum = I 7 
Mean= 8.9I Standard deviation = 4.59 
Man-days interrow slashing/ha Y5 Nb. cit. Freq. 
less than 4.00 I I0.0% 
4.00 to 6.00 I I0.0% 
6.00 to 8.00 I I0.0% 
8.00 to IO.OO 3 30.0% 
IO.OO or more 4 40.0% 
TOTALCIT. IO IOO% 
Minimum = 2. Maximum= I 7 
Mean= 9.40 Standard deviation = 4.53 
Man-days boundary road cleaning/ha Y5 Nb. cit. Freq. 
3 to 5 2 66.7% 
I 1. OO or more I 33 .3% 
TOTALCIT. 3 IOO% 
Minimum = 3. Maximum= I2 
Mean= 6.67 Standard deviation = 4.73 
Cost manday row cleaning Y5 Nb. cit. Freq. 
Less than I4000.00 9 81.8% 
I 4000. OO or more 2 I8.2% 
TOTAL CIT. Il IOO% 
Minimum = 3. Maximum = I 5000 
Mean = 8627.55 Standard deviation = 4227.88 
Cost manday interrow slashing Y5 Nb. cit. Freq. 
less than I4000.00 6 60.0% 
I 4000. OO or more 4 40.0% 
TOTALCIT. IO 100% 
Minimum = 4000. Maximum= 2 I 000 
Mean= I0770.00 Standard deviation = 5484.94 
Cost manday boundary road cleaning Y5 Nb. cit. Freq. 
less than I4000.00 I 33.3% 
I 4000. OO or more 2 66.7% 
TOTALCIT. 3 IOO% 
Minimum= 10000. Maximum = 15000 
Mean = 13000.00 Standard deviation = 2645.75 
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Total cost YS/social fonctions chief eider or opinion leader none TOTAL 
no monetary cost 12.5% 25.0% 62.5% 100% 
less than 94000.00 0.0% 50.0% 50.0% 100% 
94000. OO to 311000. OO 25 .0% 50.0% 25.0% 100% 
311000. OO or more 0.0% 50.0% 50.0% 100% 
TOTAL 9.1% 40.9% 50.0% 100% 
Total cost Y5/nb persans in 5 or less 6to 9 10 to 15 morethan TOTAL 
charge persons persons persons 15 persons 
no monetary cost 25 .0% 12.5% 25.0% 37.5% 100% 
less than 94000.00 0.0% 50.0% 50.0% 0.0% 100% 
94000.00 to 311000.00 66.7% 33 .3% 0.0% 0.0% 100% 
311000. OO or more 12.5% 37.5% 25.00/o 25.0% 100% 
TOTAL 23 .8% 28.6% 23.8% 23.8% 100% 
Total cost Y5/family labour noMOF 1or2 3 to 5 more than 5 TOTAL 
no monetary cost 12.5% 12.5% 37.5% 37.5% 100% 
less than 94000.00 0.0% 0.0% 100% 0.0% 100% 
94000. OO to 311000. OO 33.3% 66.7% 0.0% 0.0% 100% 
311000. OO or more 0.0% 12.5% 50.0% 37.5% 100% 
TOTAL 9.5% 19.0% 42.9% 28.6% 100% 
Total cost Y5/off-farm incarne OF income no OF income TOTAL 
no monetarv cost 37.5% 62.5% 100% 
less than 94000.00 50.0% 50.0% 100% 
94000.00 to 311000.00 33.3% 66.7% 100% 
311000.00 or more 50.0% 50.0% 100% 
TOTAL 42.9% 57.1% 100% 
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Annex 13: Rubber farming in year 6 
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Area 1997 Nb. cit. Freq. 
No answer 20 45.5% 
less than 1 8 18.2% 
1to2 15 34.1% 
more than 2 1 2.3% 
TOTALOBS. 44 100% 
Minimum= 0.50. Maximum= 2.50 
Mean= 1.19 Standard deviation = 0.56 
LabourY6 Nb. cit. Freq. 
familv 7 29.2% 
hired 8 33.3% 
family + hired 9 37.5% 
TOTALCIT. 24 100% 
Labour Y6/family labour 1or2 
family 0.0% 
hired 25 .0% 
family + hired 22.2% 
TOTAL 16.7% 
3 to 5 more than 5 
57.1% 42.9°/o 
62.5% 12.5% 
44.4% 33.3% 
54.2% 29.2% 
Labour Y6/off-farm incarne OF income no OF income 
family 28.6% 71.4% 
hired 37.5% 62.5% 
family + hired 77.8% 22.2% 
TOTAL 50.0% 50.0% 
Rounds row cleaning Y6 Nb. cit. Freq. 
val=2 4 16.7% 
val =3 IO 41.7% 
val =4 8 33.3% 
val= 5 2 8.3% 
TOTALCIT. 24 100% 
Minimum = 2. Maximum= 5 
Mean = 3.33 Standard deviation = 0.87 
Rounds interrow slashing Nb. cit. Freq. 
Y6 
val =2 9 37.5% 
val =3 10 41.7% 
val =4 5 20.8% 
TOTALCIT. 24 100% 
Minimum = 2. Maximum = 4 
Mean= 2.83 Standard deviation = 0.76 
TOTAL 
100% 
100% 
100% 
100% 
TOTAL 
100% 
100% 
100% 
100% 
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Rounds boundary road cleaning Nb. cit. Freq. 
Y6 
val= 1 2 16.7% 
val=2 2 16.7% 
val= 3 6 50.0% 
val =4 2 16.7% 
TOTALCIT. 12 100% 
Minimum = 1. Maximum= 4 
Mean= 2.67 Standard deviation = 0.98 
Rounds creeper cleaning Y6 Nb. cit. Freq. 
val =2 2 25.0% 
val= 3 4 50.0% 
val =4 2 25.0% 
TOTALCIT. 8 100% 
Minimum= 2. Maximum= 4 
Mean = 3. OO Standard deviation = O. 76 
Rounds row cleaning Y6/row cleaning Y6 family hired permanent TOTAL labour workers 
val= 2 60.00/o 40.0% 0.0% 100% 
val =3 45.5% 36.4% 18.2% 100% 
val=4 50.0% 50.0% 0.0% 100% 
val= 5 0.0% 100% 0.0% 100% 
TOTAL 46.2% 46.2% 7.7% 100% 
Rounds interrow slashing Y 6/interrow family hired permanent TOTAL 
slashing Y6 labour workers 
val =2 22.2% 77.8% 0.0% 100% 
val= 3 54.5% 27.3% 18.2% 100% 
val =4 60.0% 40.0% 0.0% 100% 
TOTAL 44.00/o 48.0% 8.0% 100% 
Rounds boundary road cleaning family hired permanent TOTAL Y6/boundary road cleaning Y6 labour workers 
val= 1 50.0% 50.0% 0.0% 100% 
val=2 50.0% 50.0% 0.0% 100% 
val= 3 33.3% 50.0% 16.7% 100% 
val =4 100% 0.0% 0.0% 100% 
TOTAL 50.0% 41.7% 8.3% 100% 
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Rounds creeper cleaning Y6/creeper family hired permanent TOTAL 
cleaning Y6 labour workers 
val=2 100% 0.0% 0.0% 100% 
val =3 75 .0% 0.0% 25.0% 100% 
val =4 100% 0.0% 0.0% 100% 
TOTAL 87.5% 0.0% 12.5% 100% 
Man-days row cleaning/ha Y6 Nb. cit. Freq. 
Val=4 1 8.3% 
5.00 to 8.00 4 33.3% 
8.00 to IO.OO 5 41.7% 
IO.OO to 14.00 1 8.3% 
14.00 or more 1 8.3% 
TOTALCIT. 12 100% 
Minimum = 4. Maximum= 30 
Mean = 9.08 Standard deviation = 6.97 
Man-days interrow slashing /ha Nb. cit. Freq. 
Y6 
Val=4 1 8.3% 
5.00 to IO.OO 8 66.7% 
20.00 to 35.00 2 16.7% 
35.00 or more 1 8.3% 
TOTALCIT. 12 100% 
Minimum= 4. Maximum = 64 
Mean = 14. 92 Standard deviation = 17. Il 
Man-days boundary road cleaning/ha Y6 Nb. cit. Freq. 
Val=2 1 20.0% 
4.00 to 8.00 1 20.0% 
8.00 to IO.OO 1 20.0% 
12.00 or more 2 40.0% 
TOTAL CIT. 5 100% 
Minimum = 2. Maximum= 37 
Mean= 13.20 Standard deviation = 13 .81 
Cost manday row cleaning Y6 Nb. cit. Freq. 
less than 14000.00 IO 83.3% 
14000. OO or more 2 16.7% 
TOTALCIT. 12 100% 
Minimum = 6200. Maximum = 22500 
Mean = I0825.00 Standard deviation = 43I0.27 
Cost manday interrow slashing Y6 Nb. cit. Freq. 
Less than 14000 8 66.7% 
14000 or more 4 33.3% 
TOTALCIT. 12 100% 
Minimum = 6200. Maximum= 37500 
I03 
Mean= 14050.00 Standard deviation = 9127.33 
Cost manclay boundary road cleaning Y6 Nb. cit. Freq. 
less than 7000.00 1 20.0% 
7000.00 to 10000.00 2 40.0% 
10000. OO or more 2 40.0% 
TOTALCIT. 5 100% 
Minimum = 5500. Maximum= 12000 
Mean= 8360.00 Standard deviation = 2600.58 
Total cost Y6/social 
chief elder or opinion leader TOTAL 
functions 
none 
no monetarv cost 14.3% 14.3% 71.4% 100% 
less than 47000.00 0.0% 0.0% 0.0% 0.0% 
47000.00 to 157000.00 0.0% 0.0% 0.00/o 0.0% 
157000.00 or more 0.0% 56.3% 43 .8% 100% 
TOTAL 4.3% 43 .5% 52.2% 100% 
Total cost Y6/nb persans 5 or less 6to 9 10 to 15 morethan TOTAL in charge persons persons persons 15 persons 
no monetary cost 14.3% 14.3% 42.9% 28.6% 100% 
less than 47000.00 0.0% 0.0% 0.0% 0.0% 0.0% 
47000.00 to 157000.00 0.0% 0.0% 0.0% 0.0% 0.0% 
157000.00 or more 18.8% 25.0% 31.3% 25.0% 100% 
TOTAL 17.4% 21.7% 34.8% 26.1% 100% 
Total cost Y6/family labour 1 or2 3 to 5 more than 5 TOTAL 
no monetary cost 0.0% 57.1% 42.9% 100% 
less than 47000.00 0.0% 0.0% 0.0% 0.0% 
47000.00 to 157000.00 0.0% 0.0% 0.0% 0.0% 
157000.00 or more 25.0% 56.3% 18.8% 100% 
TOTAL 17.4% 56.5% 26.1% 100% 
Total cost Y6/off-farm income OF income no OF income TOTAL 
no monetary cost 28.6% 71.4% 100% 
157000.00 or more 62.5% 37.5% 100% 
TOTAL 52.2% 47.8% 100% 
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Annex 14: Rubber farming in year 7 
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Area 1996 Nb. cit. Freq. 
No answer 37 84.1% 
1to2 5 11.4% 
morethan 2 2 4.5% 
TOTALOBS. 44 100% 
Minimum = 1.00. Maximum= 2. 75 
Mean= 1.75 Standard deviation = 0.68 
Labour Y? Nb. cit. Freq. 
family 3 42.9% 
hired 2 28.6% 
family + hired 2 28.6% 
TOTALCIT. 7 100% 
Labour Y7 /family labour 1or2 
family 0.0% 
hired 50.0% 
family + hired 0.0% 
TOTAL 14.3% 
3 to 5 morethan 5 
33.3% 66.7% 
50.0% 0.0% 
100% 0.0% 
57.1% 28.6% 
Labour Y7 /off-farm OF income no OF income 
mcome 
family 33.3% 66.7% 
hired 100% 0.0% 
family + hired 100% 0.0% 
TOTAL 71.4% 28.6% 
Rounds row cleaning Y7 Nb. cit. Freq. 
val = 2 1 14.3% 
val= 3 3 42.9°/o 
val = 4 3 42.9% 
TOTALCIT. 7 100% 
Minimum = 2. Maximum= 4 
Mean= 3.29 Standard deviation = 0.76 
Rounds interrow slashing Y7 Nb. cit. Freq. 
val = 1 1 14.3% 
val = 2 3 42.9% 
val = 3 2 28.6% 
val =4 1 14.3% 
TOTALCIT. 7 100% 
Minimum = 1. Maximum = 4 
Mean = 2.43 Standard deviation = 0.98 
TOTAL 
100% 
100% 
100% 
100% 
TOTAL 
100% 
100% 
100% 
100% 
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Rounds boundary road cleaning Y7 Nb. cit. Freq. 
val= 1 1 50.0% 
val =2 1 50.0% 
TOTALCIT. 2 100% 
Minimum = 1. Maximum= 2 
Mean= 1.50 Standard deviation = 0.71 
Rounds creeper cleaning Y7 Nb. cit. Freq. 
val =3 1 50.0% 
val =4 1 50.0% 
TOTALCIT. 2 100% 
Minimum = 3. Maximum= 4 
Mean= 3.50 Standard deviation = 0.71 
Rounds row cleaning Y7 /row cleaning Y7 family hired labour TOTAL 
val =2 0.0% 100% 100% 
val =3 66.7% 33.3% 100% 
val =4 33.3% 66.7% 100% 
TOTAL 42.9% 57.1% 100% 
Rounds interrow slashing Y7 /interrow slashing Y7 family hired TOTAL 
labour 
val= 1 0.0% 100% 100% 
val=2 66.7% 33.3% 100% 
val= 3 0.0% 100% 100% 
val =4 100% 0.0% 100% 
TOTAL 42.9% 57.1% 100% 
Total cost Y7/social functions chief eider or opinion leader none TOTAL 
moins de 50000.00 33.3% 66.7% 0.0% 100% 
de 200000. OO à 400000. OO 0.0% 100% 0.0% 100% 
400000. OO et plus 0.0% 50.0% 50.0% 100% 
TOTAL 14.3% 71.4% 14.3% 100% 
Total cost Y7 /nb persons in 5 or less 6to 9 10 to 15 more than 15 TOTAL 
charge 
moins de 50000.00 0.0% 0.0% 0.0% 100% 100% 
de 200000. OO à 400000. OO 0.0% 50.0% 50.0% 0.0% 100% 
400000.00 et plus 50.0% 0.0% 50.0% 0.0% 100% 
TOTAL 14.3% 14.3% 28.6% 42.9% 100% 
Total cost Y7 /family labour 1or2 3 to 5 more than 5 TOTAL 
moins de 50000.00 0.0% 33.3% 66.7% 100% 
de 200000.00 à 400000.00 50.0% 50.0% 0.0% 100% 
400000.00 et plus 0.0% 100% 0.0% 100% 
TOTAL 14.3% 57.1% 28.6% 100% 
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Total cost Y7 /off-farm income OF income no OF income TOTAL 
moins de 50000.00 33.3% 66.7% 100% 
de 200000. OO à 400000. OO 100% 0.0% 100% 
400000. OO et plus 100% 0.0% 100% 
TOTAL 71.4% 28.6% 100% 
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Annex 15: Intercropping during the immature period of the rubber plantation 
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Rent interrow YO Nb. cit. Freq. 
yes 1 10.0% 
no 9 90.0% 
TOTALCIT. 10 100% 
Rent interrow YI Nb. cit. Freq. 
no 25 100% 
TOTALCIT. 25 100% 
Rent interrow Y2 Nb. cit. Freq. 
ves 1 5.9% 
no 16 94.1% 
TOTALCIT. 17 100% 
Rent interrow Y3 Nb. cit. Freq. 
no 12 100% 
TOTALCIT. 12 100% 
Rent interrow Y 4 Nb. cit. Freq. 
no 22 100% 
TOTALCIT. 22 100% 
Area intercropped/family 
noMOF 1or2 3 to 5 TOTAL labour 
less than 50.00 100% 0.0% 0.0% 100% 
50.00 to 75.00 0.0% 100% 0.0% 100% 
75.00 to 99 0.0% 50.0% 50.0% 100% 
100% 0.0% 50.0% 50.0% 100% 
TOTAL 12.5% 50.0% 37.5% 100% 
Area intercropped/area 2003 less than 1 1or2 TOTAL 
less than 50.00 0.0% 100% 100% 
50.00 to 75 .00 0.0% 100% 100% 
75.00to 99 0.0% 100% 100% 
100% 50.0% 50.0% 100% 
TOTAL 25.0% 75.0% 100% 
Area intercropped/kind 
matze pineapple plantain vegetable tuber TOTAL 
of intercropping 
less than 50.00 0.0% 0.0% 0.0% 100% 0.0% 100% 
50.00 to 75 .00 100% 0.0% 0.0% 0.0% 0.0% 100% 
75.00 to 99 100% 0.0% 0.0% 0.0% 0.0% 100% 
100% 18.2% 18.2% 18.2% 27.3% 18.2% 100% 
TOTAL 33.3% 13 .3% 13.3% 26.7% 13.3% 100% 
llO 
Area intercropped Yl/family 
noMOF 1or2 3 to 5 more than 5 TOTAL labour 
less than 50.00 11.1% 11.1% 44.4% 33.3% 100% 
50.00 to 75.00 0.0% 50.0% 50.0% 0.0% 100% 
75 .00 to 99 0.0% 100% 0.0% 0.0% 100% 
100% 50.0% 50.0% 0.0% 0.0% 100% 
TOTAL 13 .3% 33.3% 33.3% 20.0% 100% 
Area intercropped Yl/area 2002 1to2 morethan2 TOTAL 
less than 50.00 44.4% 55.6% 100% 
50.00 to 75.00 100% 0.0% 100% 
75.00 to 99 100% 0.0% 100% 
100% 100% 0.0% 1000/o 
TOTAL 66.7% 33.3% 100% 
Area intercropped 
Yl/kind of intercropping maize pineapple plantain vegetable coco y am TOTAL 
YI 
less than 50.00 5.3% 21.1% 26.3% 36.8% 10.5% 100% 
50.00 to 75.00 20.0% 20.0% 20.0% 40.00/o 0.0% 100% 
75.00 to 99 14.3% 14.3% 28.6% 28.6% 14.3% 100% 
100% 33.3% 0.0% 0.0% 66.7% 0.0% 100% 
TOTAL 11.8% 17.6% 23 .5% 38.2% 8.8% 100% 
Area intercropped Y2/family 1or2 3 to 5 morethan 5 TOTAL 
labour 
less than 50.00 50.0% 50.00/o 0.0% 100% 
50.00 to 75 .00 0.0% 0.0% 100% 100% 
75.00 to 99 50.0% 50.0% 0.0% 100% 
100% 50.00/o 50.0% 0.0% 100% 
TOTAL 37.5% 37.5% 25.0% 100% 
Area intercropped Y2/area 2001 less than 1 1to2 morethan2 TOTAL 
less than 50.00 0.0% 1000/o 0.0% 100% 
50.00 to 75 .00 50.0% 0.0% 50.0% 100% 
75.00 to 99 0.0% 50.0% 50.0% 100% 
100% 0.0% 100% 0.0% 100% 
TOTAL 12.5% 62.5% 25.0% 100% 
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Area intercropped 
Y2/kind of intercropping matze pineapple plantain vegetable yam TOTAL 
Y2 
less than 50.00 33.3% 0.0% 33.3% 33.3% 0.0% 100% 
50.00 to 75 .00 0.0% 0.0% 33.3% 66.7% 0.0% 100% 
75.00to 99 0.0% 0.0% 50.0% 50.0% 0.0% 100% 
100% 0.0% 28.6% 28.6% 28.6% 14.3% 100% 
TOTAL 5.9°/o 11.8% 35.3% 41 .2% 5.9% 100% 
Area intercropped Y3/family 3 to 5 morethan 5 TOTAL 
labour 
less than 25.00 100% 0.0% 100% 
50.00 to 75 .00 100% 0.0% 100% 
100% 50.0% 50.0% 100% 
TOTAL 80.0% 20.0% 100% 
Area intercropped Y3/area 2000 less than 1 1to2 TOTAL 
less than 25. OO 100% 0.0% 100% 
50.00 to 75.00 0.0% 100% 100% 
100% 0.0% 100% 100% 
TOTAL 20.0% 80.0% 100% 
Area intercropped pineapple plantain vegetable TOTAL 
Y3/kind of intercropping 
Y3 
less than 25. OO 0.0% 0.0% 100% 100% 
50.00 to 75.00 50.0% 50.0% 0.0% 100% 
100% 50.0% 25.0% 25.0% 100% 
TOTAL 42.9% 28.6% 28.6% 100% 
Area intercropped Y 4/family 1 or2 3 to 5 more than 5 TOTAL 
labour 
less than 25.00 50.0% 50.0% 0.0% 100% 
100% 0.0% 50.0% 50.0% 100% 
TOTAL 25.0% 50.0% 25.0% 100% 
Area intercropped Y 4/area less than 1 1to2 TOTAL 
1999 
less than 25. OO 0.0% 100% 100% 
25.00 to 50.00 0.0% 0.0% 0.0% 
50.00 to 75 .00 0.0% 0.0% 0.0% 
75.00to 99 0.0% 0.0% 0.0% 
100% 50.0% 50.0% 100% 
TOTAL 25.0% 75.0% 100% 
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Area intercropped Y 4/kind of pineapple 
intercropping Y 4 
less than 25 .00 0.0% 
100% 100% 
TOTAL 50.0% 
Self consumption intercrop 1 Nb. cit. Freq. 
Yl 
Consumption 3 
Sale 5 
TOTALCIT. 8 
Self consumption intercropping 2 Yl 
Consumption 
Sale 
Both consumption and sale 
TOTAL CIT. 
Self consumption intercropping 1 Y2 
Consumption 
Both consumption and sale 
TOTALCIT. 
Self consumption intercropping 1 Y3 
Consumption 
Both consumption and sale 
TOTALCIT. 
Selfconsumption intercropping 1 Y 4 
Consumption 
Both consumption and sale 
TOTALCIT. 
Self consumption intercropping 2 Y 4 
Both consumption and sale 
TOTAL CIT. 
Cost intercropping/ha YO 
0 
20000.00 to 40000.00 
40000. OO to 100000. OO 
100000. OO or more 
TOTALCIT. 
Minimum = O. Maximum= 133333 
Moyenne = 47083 .25 Ecart-type= 52995.15 
37.5% 
62.5% 
100% 
Nb. cit. 
1 
3 
1 
5 
Nb. cit. 
2 
5 
7 
Nb. cit. 
1 
1 
2 
Nb. cit. 
2 
1 
3 
Nb. cit. 
1 
1 
Nb. cit. 
3 
2 
1 
2 
8 
plantain vegetables 
50.0% 50.0% 
0.0% 0.0% 
25 .0% 25.0% 
Freq. 
20.0% 
60.0% 
20.0% 
100% 
Freq. 
28.6% 
71.4% 
100% 
Freq. 
50.0% 
50.0% 
100% 
Freq. 
66.7% 
33.3% 
100% 
Freq. 
100% 
100% 
Freq. 
37.5% 
25 .0% 
12.5% 
25 .0% 
100% 
C'T n-DIST 
l i, ... bibliothèque 
L valette 
TOTAL 
100% 
100% 
100% 
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Cost intercropping/ha Yl Nb. cit. 
no monetarv cost 5 
less than 200000.00 5 
200000.00 to 500000.00 2 
500000.00 or more 3 
TOTALCIT. 15 
Minimum = O. Maximum = 1 000 000 
Moyenne = 229592.87 Ecart-type = 288762.54 
Income intercropping/ha Yl Nb. cit. 
no monetary cost 10 
250000.00 to 850000.00 3 
1500000.00 or more 2 
TOTALCIT. 15 
Minimum = O. Maximum= 2200000 
Moyenne= 365312.13 Ecart-type= 672336.50 
Net income intercropping/ha Yl Nb. cit. 
0 5 
Less than 50000 5 
50000 to 300000 2 
300000 to 600000 1 
600000 to 900000 1 
More than 1500000 1 
TOTALCIT. 15 
Minimum= -400000. Maximum= 1600000 
Moyenne= 135719.27 Ecart-type= 492772.20 
Cost intercropping/ha Y2 Nb. cit. 
no monetary cost 4 
less than 100000.00 2 
100000. OO or more 2 
TOTALCIT. 8 
Minimum = O. Maximum= 320000 
Moyenne= 75500.00 Ecart-type= 111415.57 
Income intercropping/ha Y2 Nb. cit. 
no monetary cost 4 
less than 220000.00 3 
220000.00 to 2000000.00 0 
2000000.00 or more 1 
TOTALCIT. 8 
Minimum = O. Maximum= 2400000 
Moyenne = 362500.00 Ecart-type = 827556.64 
Freq. 
33 .3% 
33.3% 
13.3% 
20.0% 
100% 
Freq. 
66.7% 
20.0% 
13.3% 
100% 
Freq. 
33.3% 
33.3% 
13.3% 
6.7% 
6.7% 
6.7% 
100% 
Freq. 
50.0% 
25.0% 
25.0% 
100% 
Freq. 
50.0% 
37.5% 
0.0% 
12.5% 
100% 
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Net income intercropping/ha Y2 Nb. cit. 
less than 150000.00 7 
1500000.00 or more 1 
TOTALCIT. 8 
Minimum= -140000. Maximum= 2080000 
Moyenne= 287000.00 Ecart-type= 729996.48 
a Y3 Nb. cit. Freq. 
4 80.0% 
150000.00 or more 1 20.0% 
TOTALCIT. 5 100% 
Minimum = O. Maximum= 200000 
Moyenne= 40000.00 Ecart-type= 89442.72 
a Y4 Nb. cit. Freq. 
3 75 .0% 
300000.00 or more 1 25.0% 
TOTALCIT. 4 100% 
Minimum = O. Maximum= 400000 
Moyenne = 100000. OO Ecart-type = 200000. OO 
Freq. 
87.5% 
12.5% 
100% 
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